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To the Honorable the Senate and House of Representatives of the Common' 
wealth of Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board established under the 
provisions of chapter 168 of the Acts of the year 1901, has already 
presented to your Honorable Body an abstract of the account of its 
doings, receipts, expenditures, disbursements, assets and liabilities 
for the fiscal year ending on November 30, 1908, and now, in ac- 
cordance with the provisions of chapter 235 of the Acts of the year 
1906, it presents a detailed statement of its doings for the calendar 
year ending on December 31, 1908, being its 

EIGHTH ANNUAL EEPOET 

made since the consolidation of the Metropolitan Water Board and 

the Board of Metropolitan Sewerage Commissioners on March 20, 

1901. 

I. ORGANIZATION AND ADMINISTRATION. 

(1) Board, Officers and Employes. 

The term of office of Henry P. Walcott, M.D., expired on March 
21, 1908, and he was reappointed for the three years next succeed- 
ing. The membership of the Board has consequently remained as 
in the preceding year: Henry H. Sprague, chairman, Henry P. 
Walcott, M.D., and James A. Bailey, Jr. William N. Davenport 
has continued as secretary and in charge of the auditing department. 
Alfred F. Bridgman has been the purchasing agent, and Miss Bertha 
M. Briggs continued as bookkeeper until October 1, 1908, when 
she resigned and Miss Alice G. Mason was appointed to fill the 
vacancy. 

There are also employed in the administrative office a paymaster, 
an assistant in auditing, two general clerks, three stenographers 
and clerks, a telephone operator, a messenger, and a janitor with 
two assistants, one of whom acts as watchman. 
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George D. Bigelow has been in charge of the conveyancing work, 
and he has been assisted by Miss AUine £. Marcy, title examiner. 
They have i>erfornied such general conveyancing work and made 
such further investigation of real estate titles in the different coun- 
ties as has been called for during the year, for the general purposes 
of the Board and for use in pending suits. 

The consulting engineers of the Board are Joseph P. Davis, 
Iliram F. Mills and Frederic P. Stearns, who are called upon for 
services when matters arise which require such consideration. 

Dexter Bracket t has been Chief Engineer of Water Works, with 
supervision of the various departments. William E. Foss and Al- 
fred O. Doane have continued as Division Engineers and Benjamin 
F. ITancox as Assistant in charge of the Drafting Department 
Samuel E. Killam served as Office Assistant until October 1, when 
he was succeeded in that position by William E. Whittaker. 

There has been a reduction in the engineering force employed in 
construction upon the Water Works, but a considerable addition 
has been required in the number employed upon the maintenance 
and operation of works. The average force in construction and 
maintenance during the year has included, in addition to the Chief 
Engineer, 4 department superintendents, 2 division engineers, 6 
assistant engineers, and 30 others in various engineering capacities 
and as sanitary inspectors, clerks, stenographers and messengers, 
the total force numbering 42. The maximum engineering force em- 
ployed at any one time during the year on both construction and 
maintenance was 46. 

A maintenance force, in addition to those engaged in engineering 
capacities as above mentioned, numbering upon the average during 
the year 251, has been required at the pumping stations, upon reser- 
voirs, aqueducts, pipe lines, and upon minor construction work. At 
the end of the year this force numbered 233. 

Day laborers have in addition been employed from time to time 
in connection with the regular force as their services were required. 

William M. Brown has continued in charge of both construction 
and maintenance of the Sewerage Works. He has been assisted 
during the year by Frank I. Capen, Seth Peterson and Frederick 
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D. Smith, Division Engineers, who have been in supervision of 
both construction and maintenance departments, by 4 assistant en- 
gineers, and 28 others employed in various engineering capacities, 
and by 2 clerks and stenographers. 

The maximum engineering force employed at any one time during 
the year on construction and maintenance of Sewerage Works was 
34. 

The regular maintenance force required in addition for the opera- 
tion of the pumping stations, the care and inspection of the sewers 
and for other parts of the Sewerage Works, exclusive of the engi- 
neers and day-labor forces, has upon the average numbered 145. 

The whole regular force of the Sewerage Department at the end 
of the year numbered 1Y3, of whom the Chief Engineer and 27 
assistants and draftsmen were engaged in general upon the works, 
and, of the remainder, 87 were employed upon the North System 
and 58 upon the South System. 

Day-labor forces under the supervision of the engineers ^nd the 
immediate direction of foremen have been employed in the construc- 
tion of the pneumatic tunnel on Section 80 of the High-level Sewer 
extension in West Roxbury, in extending the piping for the salt 
water supply to the condensers at the Alewife Brook pumping sta- 
tion, in making temporary repairs to the East Boston pumping 
station, following the Chelsea fire of April 12, and in the construc- 
tion of foundations, new channels and connecting chambers in prepa- 
ration for the extension of the buildings and plant at the Deer 
Island pumping station. 

The maximum number of men employed upon contracts and upon 
day-labor construction on the Sewerage Works during the year 
was for the week ending April 5, when the number amounted to 514. 

(2) Offices and Buildings. 

The oflBces of the Board and of the secretary, the auditing and 
conveyancing departments, and the main engineering offices of both 
Water Works and Sewerage Works are located in the buildings 
numbered 1 and 3 Ashburton Place, at the corner of Somerset 
Street, in Boston. 

A branch office for the Wachusett Department of the Water Works 
is maintained at Clinton, and for the Sudbury Department at South 
Framingham. Headquarters of the maintenance force of tha '^^Jvet 
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Works for the northern part of the Metropolitan District are main- 
tained! in the Glenwood pipe yard in Medford, where there are 
officeH, whops, store-rooms and stables; and the maintenance force 
for the southern part of the District has headquarters in like build- 
ings at the Chestnut Hill Reservoir. 

Branch headquarters of the maintenance and repair forces of 
the Sewerage Works are maintained for the Xorth Metropolitan 
System mar the East Boston pumping station, and for the South 
Metropolitan System at the Ward Street pumping station and at 
the storage yard at Hough's Xeck. 

(3) Conveyancing. 

The settlements made by the Board calling for the revision and 
bringing up to date of titles to real estate and the preparation of 
various instruments have been 20 in number. The settlements on 
account of Water Works were 16, and they affected 595.371 acres. 
Of the Water Works settlements, 5 were for damages for deprecia- 
tion to land in Boylston, West Boylston and Sterling, comprising 
482.12 acres, and 11 were for land purchased, 112.098 acres being 
purchased in fee, and easements being acquired in 0.253 of an acre. 

Nearly the whole area of the land and easements acquired were 
about the Waushacum ponds in Sterling. After the settlements 
were effected takings were made of most of the lands acquired. 

There were 4 settlements, affecting 1.062 acres, on account of 
the Sewerage Works, 1 for the High-level Sewer in Qnincy and 
3 for the Belmont extension sewer. 

Other deeds and indentures have been prepared by the convey- 
ancers, and they have been called upon from time to time to make 
investigations in answer to the inquiries from the engineering de- 
partment and also for the Attorney-General's department in connec- 
tion with suits. 

II. METROPOLITAN WATER DISTRICT. 

The Metropolitan Water District now comprises the cities of ' 
Boston, Chelsea, Everett, Maiden, Medford, Melrose, Xewton, 
Quincy and Somerville, and the towns of Arlington, Belmont, Hyde 
Park, Lexington, Milton, Nahant, Revere, Stoneham, Watertown 
and Winthrop, — in all, 9 cities and 10 towns. The District has 
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an area of 171.7 square miles, and its population, as of the date of 
July 1, 1908, the date upon which calculations for the Water Works 
are based, is estimated at 989,090. 

The town of Swampscott, having an estimated population of 
5,640, although it is outside of the Metropolitan Water District, 
is supplied with water under a contract made with the Board, 
terminating on December 31, 1908. 

The city of Newton and the town of Hyde Park, however, though 
belonging to the District, do not take water from the Metropolitan 
sources, but still depend upon their own sources of supply. 

III. METROPOLITAN WATER WORKS — CONSTRUCTION. 

The total amount expended for construction, including real estate 
and other property acquired, and payment of claims on account of 
the Water Works, during the calendar year 1908, was $217,129.47. 
Of this amount, $116,581.36 was expended on account of the Wachu- 
sett Dam and Reservoir; $2,098.65 on account of the Weston Aque-. 
duct and Reservoir; $4,430.54 for the improvement of the Wachusett 
watershed; $52.55 on account of the diversion of the waters of the 
South Branch of the Nashua River; $74,931.18 for construction 
in the Distribution Department; and the remainder, $19,035.19, 
for administration and other expenses. The total amount expended 
on account of construction since the beginning of the Water Works 
in the year 1895 has been $40,684,637.51. 

(1) Wachusett Dam and Reservoir. 

(a) Wachusett Dam, 

The construction work which has been done in connection with 
the Wachusett Dam during the past year has not been of great 
amount. 

In the earlier part of the year the stop-planks required for use 
on the waste-weir were made; a railway track was laid on the 
bridge over the waste-weir; and a small hand car was supplied for 
transporting the stop-planks when required for use. The work of 
filling and pointing the joints of the ashlar facing of the up-stream 
side of the dam was completed to elevation 405, or 10 feet above 
the full-reservoir level. 
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(b) Wachusett Reservoir. 

The work of repairing and reinforcing the Xorth Dike had been 
substantially completed in the preceding year, there remaining to 
Ixj placed only ab<jut 600 cubic yards of riprap on the slope of the 
dike. This was accomplished in January, and in the early spring 
the final grading and seeding of the portion of the dike which had 
IxK-n repaired was done by the day-labor force. The total cost of 
repairing and reinforcing the dike was $57,950.82. 

The reservoir was for the first time filled to the high-water mark 
on May 10, and subsequently, on May 30, during a heavy rain, the 
water rose to the elevation of 395.31, or a little more than 6 inches 
above the regular high-water level. For portions of a few days 
water flowed over the waste-weir. 

The caving of the banks of the resen'oir, especially along the 
south shore between the southerly end of the South Dike in Boyl- 
ston and Worcester Street in West Boylston, and along a portion of 
the north shore in West Boylston and Boylston, when the reservoir 
was filling with water, required considerable additional stripping and 
removal of soil. This stripping was made for an aggregate length 
of 12,240 feet of shore line and from an area of about 31/^ acres. 

(c) Clinton Catholic Cemetery, 

The Board has been unable to bring to a termination the agree- 
ment made with the Roman Catholic Bishop of the Diocese of 
Springfield and the St. John's Catholic Cemetery Association, by 
which the land occupied by the old cemetery in Clinton was taken 
and the bodies removed to a new site purchased for the purpose of 
the Association in Lancaster. The Board has performed all the 
RtipTilations of the agreement so far as it has been able and has 
repeatedly declared its readiness, in accordance with the terms of 
the agreement, to pay to the Association the balance of the money, 
amounting to $32,096.83, due from the Commonwealth, and also 
to convey to the Association the lands in Lancaster, to which the 
Commonwealth holds title, on receipt from the Bishop of a con- 
veyance of the old cemetery lot and the release of all claims for 
damages. 
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(2) Improvement of AVachusett AVatershed. 

The appropriation for the improvement of the AA^achnsett water- 
shed was limited to $5,000, and eonseqnently no work of large im- 
portance has been undertaken. 

The buildings and dams on the sites of two mills upon the Still- 
water and Quinepoxet rivers, which had been purchased by the 
Board, have been torn down, the ponds have been drained and the 
grounds have been cleaned and graded. Four dwelling houses in 
Clinton and West Boylston upon lands which had been taken by 
the Board have also been leveled, and the premises occupied by the 
various buildings near AVest AVaushacum Pond in Sterling have been 
cleared and graded. Some cesspools and diverting ditches have been 
built in West Boylston and Sterling in order to prevent the entrance 
of objectionable drainage into the brooks tributary to the reservoir. 

Surveys and plans have been made for improving the channel of 
the Stillwater River and also for draining a considerable tract of 
swamp land adjacent to the river in the town of Sterling. Record 
plans have been made in order to show the location of the ditches 
which have been constructed in swamps upon the watershed. 

(3) Distribution System. 

(a) Arlington Pumping Station. 

Although the Arlington pumping station had been completed in 
the preceding year, various small additions have been required in 
order to put the station into working order. The grounds about 
the station have also been graded and planted with shrubbery. 

The AUis-Chalmers pumping engine which had been installed in 
the previous year has been in constant use, but the official duty 
trials were had but recently. The duty developed by the engine 
was less than guaranteed, so that a considerable sum was deducted 
from the contract price, but the engine is entirely satisfactory for 
the purposes for which it is required. 

The second engine, of the Blake & Knowles pattern, was installed 
in the station early in the year and has since been in operation. 
The official tests show that the required duty has been attained. 



S .MCTK«.»P».»LITAX WATER (Pub. Doc. 

Thf I-«'i:i-iaM:r»- ■•! li"»^. ii: af»''«r«iaiuv with the recommendation 
of the l^'ani. aiiTht-ri/t-^i ihv iavii.i; .it a new 4S-iuoh main from a 
I H lint iM-ar i hi-*'i:»r Hill Ile.-erv. ir Thr'*iii;h Ik'ai^>u Street. Harvard 
Stri-^-t aii'l I.«»ii::W'iNl Aveniie, i«» the Uiuiitlarv line between the town 

m 

of l*r«NikIiiie aip! thi- ritv ..f I>i^t"n. ti>r whii-h an appropriation of 
#11MMMM» wa^ nia«i«'. 

A cMintrart U»r the ne<-e>>ary j.i|ie wa> nia<le in the latter part 
cif the siuniiier. aii«l lati. r Mn«* wa> mail*' i**r the laving of the main, 
'llie w«»rk under the coniraet fi»r pi|K' laying was ilirectly b^nn, 
and at the end of the season the ]Mtrti«»n «.if the Hue extending from 
the Kiverway near l.ongwo^xl Avenue in li^ston to Coolidge Corner 
in Hr(M>kIine, a distaiue of 0.471 fiet, hail lieen laid and connected 
with the I piston pi|>es. The work uj>on the main will be resumed 
as early as |>>ssiMe in the current year, and its completion to the 
Chestnut Hill K<»servoir is exiHH'te^l by the end of the summer. The 
sum <»f $<J4.r)< ►«.♦.:> 7 was ex|>entle<l during the year imder the appro- 
priation for this work. 

(4) AcQi'isiTiox OF Lands and Settlements for Lands 

Acquired. 

The Board acquired during the past year 110.587 acres in fee, 
and easements in 0.253 of an acre. Of the land acquired in fee 
82.50 acres were situated about the Waushacum ponds in Sterling. 
8.73 acres alx)ut the Wachusett Reservoir in Clinton and West Bovl- 
ston, and 0.137 of an acre near the Sudbury Reservoir in South- 
borough. The easements acquired were in land situated in South- 
borough. 

The total area of all the lands acquired for the Metropolitan 
Water AVorks since the beginning of operations in the year 1895 
amounts to 10,944.417 acres, or 26.47 square miles. The number 
of takings of land made during the year was 5, all of lands supposed 
to have been already acquired by deed. 
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List of Takings for Metropolitan Water Works for the Year IDOS. 



No. 



122 



123 



124 



125 



126 



Location and Dbsc&iption. 



Westborough, — southeast of E^ast 
Main Street and both sides of the 
Boston & Albany Railroad, with 
right of way to East Main Street. 
Area, 14.06 acres in fee. 

Boylston and Berlin, — location of 
railroad, extending easterly from 
location already taken in Boyl- 
ston to new location in Berlin. 
Area, 5.02 acres in fee, and the 
right, title and interest of railroad 
companies in 12 acres. 

Sterling, — on Waushacum Street, 
and the Sterling Center road, and 
Stillwater River. Area, 81.70 
acres in fee. 

Brookline, — from Chapel Street 
across the railroad location to the 
Brookline Parkway. Area, ease- 
ments in 0.018 acre. 

Southborough, — 10 parcels adjoin- 
ing or near the Sudbury Reser- 
voir, previously conveyed to the 
city of Boston or to the Common- 
wealth. Area, 114.860 acres in 
fee. 



Former Owner. 



Recorded. Purpose of Taking. 

I 



William T. Forbes. 



Central Massachu- 
setts Railroad and 
Boston & Maine 
Railroad. 



Henry B. Stone and 
Alice Harlow. 



Boston & Albany 
Railroad. 



Nahum F. Brewer, 
city of Boston, 
town of Southbor- 
ough, Noah Wil- 
lard, De Clinton 
Nichols, Nancy L. 
Ransom, Edna R. 
Hess, Charles A. 
Woods, James F. 
Shaw, James F. 
Chickering and 
Robert M. and 
Harry Burnett. 



1908. 

April 30. 



July 13. 



July 24. 



Sept. 8. 



Dec. 31. 



Improvement of Cedar 
Swamp. 



Wachusett Reservoir. 



Improvement of Wa- 
chusett watershed. 



Pipe line. 



Sudbury Reservoir. 



Settlements under purchases and takings of land, for all purposes 
of the AVater Works, have been effected in the past year in 9 cases, 
and for an aggi-egate of 113.012 acres, with the buildings thereon. 
Of these cases, 1 was on account of the AVachusett Reservoir, 1 on 
account of the Weston Aqueduct, 3 for the improvement of the 
Wachusett watershed, 1 for the Iforthcrn Extra high-service pumping 
station in Arlington, 1 on account of the Sudbury Reservoir and 1 
for the improvement of Lake Cochituate. The sums paid in all 
these settlements during the year 1908 have amounted to $18,448.39. 
In 1 of these cases the settlement has been the result of suit, and 
the total amount paid in this, the only court settlement during the 
year 1908, was $1,763.39. 

Since the beginning of operations upon the Metropolitan AVatcr 
Works, the number of settlements eifected on account of the acquisi- 
tion of lands for the purposes of the Water Works, including the 
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workr- of water supply acquired from the city of Boston on January 
1, ]^UH, harf aiiiount<<l to SOO, and under them the Board has 
acrjuirH riphta, in fee or easements, in 16.651.128 acres, or 26.017 
j-rjiiarfr niilef, for which an aggregate of $18,276,297.11 has been 
paid. Only .■>2 of these cases have been settled by judgments ob- 
ttt'iuf'A in court, and the total amount paid under these judgments 
ha.H Uren $1,302,033.54, or less than 8 per cent, of the whole amount 

S<'ttlem<!nt has iKcn effected with all owners, who have made 
claims for damages within the time allow^ed by the statute, of lands 
arj^juired either in fee or in easement for the Metropolitan Water 
Works since the beginning of operations in 1895, except in 3 cases, 
involving 1.176 acres. The settlements do not include the 69.75 
a^'res in l^ancastf r, the title to which stands in the Commonwealth 
and which the Board stands ready to convey to the St. John's 
Catholic Cemetery Association, or 40 acres in 2 parcels, owners of 
which are unknown, and 12.882 acres in 8 parcels for which the 
owners have made no claim within the time allowed bv the statute. 

Not including the settlement with the city of Boston, which was 
effected })y agreement out of court, and the settlement with the 
cities of Maiden, Medford' and Melrose for Spot Pond and sur- 
rounding lands, which was made upon the basis of an award by 
(!Oumii SSI oners, the Board has obtained settlement by voluntary agree- 
ment with ^Vis of all the owners of the lands acquired, and almost 
^%4 of the total amount of money paid in settlements was under 
voluntary agreement with the owners. 

The above purchases and takings do not include settlements for 
diversion of water, depreciation and other damages connected with 
lands not acquired, and in which no fee or easement has been taken. 
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Summary of Land Settlements for Water Worlds to December 31, 1908. 



For the Year 1908. 



LOCATION. 



From Beginning of Work. 



A--- ;« = Number • 

^"*^- ments. I " *^ 



Area in 



rres. 



Number j 

of Settle ; Paynients. 
ments. i 



Wachusett Reservoir. 
Berlin, . 
Boylston, 
Clinton, 
Holden, 
Sterlin^f 
West Boylston, 
Total, 

Improving Wachusett Watershed. 
Holden, .... 

Sterlinf;, .... 

West Boylston, 

Total 

Wachusett Aqueduct. 
Berlin, . 
Clinton, 
Marlborough, 
Northborough, 
Southborough, 
Total, 

Sudbury Reservoir. * 
Marlborough, 
Southborough, 
Total, 

Improving Sudbury Watershed 
Ashland, 
Marlborough, 
Northborough, 
Sherbom, 
Southborough, 
Westborough, 
Total, 



1.000 



1.000 



9i.500 
7.730 



f 



102.230 



.450 
.137 



.587 



$950 00 



1 I $950 00 



$12,820 00 
1,550 00 



$14,370 00 



$675 00 



$675 00 



16.700 

i 4,003.116 

1.277.284 

167.000 

797.987 

1,683.497 


442 


$2,959,309 10 


7.945.584 

151.340 

332.240 

72.160 


442 
14 


$2,959,309 10 
$148,890 00 


555.740 

47.815 
12.310 
51.530 
89.000 
108.660 


14 
70 


$148,890 00 
$81,677 08 


309.315 

752.430 
2,019.217 


70 
V.5 


$81,677 08 
$658,993 75 


2,771.647 

.630 

.800 

178.049 

1.000 

4.829 

205.487 


155 
41 


$658,993 75 
$16,522 16 


390.795 


41 


$16,522 16 



^ Including settlements made by city of Boston. 
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Summary of Land Settlements for Water Works, etc. — Contiuued. 



Fob the Ybab 1908. 



LOCATION. 



i A»i. :« ' dumber 
Area in , ^ guttle. 

! ^^^- ! mVnta 



Fayments. 



Clinton Sewerage System. 
Clinton, 
Lancaster, 

Total, 

Weston Aqueduct. 
Framingham, 
Newton, 
Southborough, 
Wayland, 
Weston, 
Total, 



Distribution System. 
Arlington, 
Boston, 
Brookline, 
Maiden, 
Medford. 
Newton, 
Quincy, 
Revere, 
Somer\'ille, 
Stoneham, 
Total, 



Improving Lake Cochituate. 
Natick, 
Wayland, 
Total, 



Spot Pond Water Works (Taking 
of January 1, 1898) 



Medford, 
Stoneham, 
Total, 



1.9601 



1.960 



.015 



.015 



2.630 
4.590 



7.220 



$1,763 39 



$1,763 39 



$90 00 



$90 00 



$600 00 



$600 00 



From Bkginnino or Work. 



Area in 
Acres. 



5.315 
129.835 



135.150 



107.335 

1.308 

.810 

75.259 

295.915 



480.627 



1.911 

1.359 

.051 

.158 

3.251 

5.147 

5.224 

.404 

.009 

19.409 



36.923 



5.580 
4.590 



Number 

of Settle- 

ment9. 



10.170 



.630 
216.000 



216.630 



» Does not include temporary rights in .480 acre. 

- Includes $749.71 paid city of Maiden for supplies not part of award. 



36 


36 
91 


91 

36 


36 
2 


2 
1 


1 



Fayments. 



$37,794 40 



$37,794 40 



$188,925 35 



$188,925 35 



$172,806 85 



$172,806 85 



$2,200 00 



$2,200 00 



$1,214,523 63* 



$1,214,523 63 
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Summanf of Land Settlements for Water Works, etc. — Concluded. 









For the Year 


190& 


Fkom Begixnino or Wokx. 


LOCATION. 


A.^ ;.. Number 
ments. 


ntjinents. 


: YStJ" ; <rf Settle 


Fa>-ments. 


Spot Pond Improvement ( Takings 

of August 6, 1399, and June 2, ' ', 

1902). I 




1 






Medford, 
Stoneham, 


I 




41.447 
13.100 


\ 1 j $25,705 99 


Total, 


j 1 


- 


54.547 


1 


$25.705 99 


Boston Water Works ^ {Taking o 
January 1, 18t8). 


1 

f\ 1 

i j 


: 


1 






Arlington, 


i 1 


; 


! 1.588 


■ 




Ashland, 










1 


! (»52.124 






Boston, 






j 




1 


160.630 






Framingham. 






1 

1 




663.460 






Uopkinton, . 










1 


654.729 






Marlborough, 






- 






30.552 






Medford, 






- 




i 


25.140 






Natick, 






- 






436.223 






Needham, 
Newton, 






: 


- 


- 


31.695 
78.308 


1 


$12,768,948 80> 


Sherborn, 






- 






40.385 






Somerville, 






- 






12.426 






South borough. 






- 






17.168 






Wayland, 






- 






177.875 






Wellesley, 






•- 






139.115 






West borough. 






- 






545.912 




• 


Winchester, . 






- 






76.094 






Woburn, 






- 


. 




.678 


. 




Total, . 


- 


- 


- 


3.744.000 


1 


$12,768,948 80 


Aggregates, 






113.012 


9 


$18,448 39 


16.651.128 


890 


$18,276,297 11 


I 


Est in 


lated 


areas. 




« In< 


eludes interc 


)8t. 





The settlements above enumerated include all lands acquired for 
which a complete settlement has been made. About 11G.22 acres 
of the lands acquired and settled for have been subsequently sold 
and conveyed by the Board. 

The tables of settlements for lands acquired do not include 50.77 
acres previously owned by the Commonwealth and the arras of 
streets. 
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(5) Claims and Settlements fob Loss of Business. 

For injury to business caused by the carrying out of the Metro- 
politan Water Act in the towns of Boylston and West Boylston and 
in iH)rtionH of the towns of Sterling and Clinton, settlements were 
made during the year in 5 cases, the amount paid being $2,070. 

Th(j number of claims of this class settled since the beginning 
of the Metropolitan Water Works has been 331, and the total 
Hum ])aid on account of such claims has been $156,049.18. All of 
these claims except 24 have been settled outside of the courts. 

(6) Claims and Settlements fob Loss of Employment. 

No claims for loss of employment by residents of West Boylston 
have been filed during the year. This class of claims seems to be 
finally disposed of. 

The whole number of settlements for such claims effected since 
the beginning of the operations of the Board has been 477. The 
total amount paid on account of these claims has been $85,959.65. 
All of the claims with the exception of 3 were settled without 
resort to the courts. 

(7) Claims and Settlements for Depreciation of Eeal Estate. 

Settlements for depreciation in the value of real estate not taken 
by the Board were effected in 5 cases : 2 on account of lands situated 
in the town of West Boylston amounting to $533.33, 1 on account 
of lands situated in Boylston amounting to $150, 2 on account of 
lands situated in Sterling amounting to $6,500, making a total for 
the year of $7,183.33. The two Sterling and one West Boylston 
cases were settled in court by voluntary agreement. The Boylston 
and one of the West Boylston cases were settled by agreement out 
of court. 

The total number of claims for depreciation settled up to Decem- 
ber 31, 1908, has been 287, and the total amount paid thereunder 
has been $285,988.24. All of these claims except 45 were settled 
out of court. 
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(8) Claims on Account of Diveksion of Water. 

There have been no claims settled during the year for damages 
for the diversion of water. The total sum paid under settlements 
and judgments arising under claims made on account of the di- 
version of water, since the beginning of the construction of the 
Water Works, has been $1,138,069.67. 

The sums enumerated as paid in these and in the preceding cases 
do not include amounts paid for expert services and court expenses. 

IV. WATER WORKS — MAINTENANCE. 

Dexter Brackett, the Chief Engineer of the Water Works, has 
had the general supervision not only of construction but also of the 
maintenance and operation of all of the Water Works in the Metro- 
politan System. Under his direction there have been employed as 
his assistants : Elliot R. B. AUardice, Superintendent of the Wachu- 
sett Department; Charles E. Haberstroh, Superintendent of the 
Sudbury and Cochituate Works and of the portion of the Weston 
Aqueduct above the Weston Reservoir; William E. Foss, Division 
Engineer having special charge of matters connected with pipe lines ; 
Alfred O. Doane, Division Engineer in special charge of work at 
pumping stations. George E. Wilde, Superintendent in charge of 
the Weston Reservoir and the remainder of the Weston Aqueduct 
and of all the reservoirs and pipe lines within the Metropolitan 
District, died in July, having faithfully served the Board since the 
operation of the Water Works began on January 1, 1898. Samuel 
E. Killam was promoted from the engineering force to fill the va- 
cant position. Arthur E. O'lSTeil has continued to act as Superin- 
tendent of the several pumping stations. 

(1) Operation of Works. 

The Board is now maintaining five pumping* stations, two at 
Chestnut Hill, one each at Spot Pond, Arlington and West Rox- 
bury, the two sewerage pumping stations, one upon the Began Brook 
at Natick and the other at Clinton, the ten storage reservoirs in the 
Cochituate, Sudbury and Wachusett watersheds, ten distributing 
reservoirs and standpipes within the Metropolitan District, the Co- 
chituate, Sudbury and Wachusett aqueducts, the Clinton, Marlbor- 
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oiijfli, |'i'|(nii 1111(1 St4Tliiifi: filter-lMMls, and the 84.65 miles of distribut- 
iii|{ iiifiiii |>i|M»H. Attached to these are the various pipe yards, gate- 
h<iiiM*N, Miphoii and terminal chambers and other structures, dwellings 
for atti'iidiintH and various other buildings used or held for operating 
|Hir|ifHM'M. T\u* Mystic pumping station and Mystic Aqueduct have 
hot Ihmi in active? operation during the year. 

(2) Stokaoe Reservoibs. 

Thn following arc* the reservoirs maintained for the storage of 
wnlur coll()(!t('d for the Metropolitan Water District: — 

Capacity in 
GsDou. 

2,242,400,000 

7,253,500,000 

287,500,000 

529,900,000 

1,180,000,000 

1,416,400,000 

1,520,900,000 

1,256,900,000 

167,500,000 

64,968,000,000 
80,823,000,000 



C'tH'hU.mtU^ Wrttcrnlii'd : — 

1/Hk<f i'nvU\Uuiit\ including Dudley Pond, 
Hudlniry wnU*rt*\m\ : 

Hiidbiiry Itiw«rvolr, . 

VrMu\un\mu\ lti<N(*rvoir No. 1 , . 

Krnrnintflifiiri ItuMfirvoir No. 2, . 

VmiuUinhnm ItuMirvoir No. 3, . 

\nUlMit\ H«iMirvolr, . 

lU9\iU\uUth ll<«M*rvolr, 

Wlii(^<hall \Um*rvn\rt 

Vnrm Vnutl, .... 
W/nfliiiM^ii wnU*rt*\uHl : 

)NM'h\m*U It<iw»rvolr, 

Totnl, ..... 



T\u*,m» n*M<<rvoirH liav(! a total normal capacity of 80,823,000,000 
giilloiiH. Individual rem^rvoirs have at certain periods actually held 
in Hionign (piuniiticjs exceeding their normal capacities. The larg- 
imi quiuiiity lic^ld in storage at any one time during the year by all 
of ihc nmrjrvoirH was 80,542,000,000 gallons. 

The heavy rains at the end of the preceding year had made the 
(plant iiy of watcir in storage at the beginning of the year 1908 much 
larger than at any j)roviou8 time, the reservoirs then containing 
65,850,900,000 gallons. During the earlier months of the year 
there was a continual gain in the quantity in storage, so that from 
May 1 until June 1 all the reservoirs were practically full, the 
maximum quantity of 80,542,000,000 gallons having been reached 
on May 24. Owing to the small amount of rainfall during the suc- 
ceeding seven months of the year there was a continual loss in 
storage, amounting to 21,547,000,000 gallons, so that on January 
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1, 1909, the total quantity was but 58,890,300,000 gallons, or 6,966,- 
600,000 gallons less than that contained in the reservoirs at the 
beginning of the year. This smaller quantity of water in storage 
on January 1, 1909, would, however, be sufficient, even at the pres- 
ent rate of consumption, to supply, without additional rainfall, the 
demands of the District for a period considerably exceeding one year. 

At the . beginning of the year the Wachusett Reservoir had been 
filled up to a height 10.69 feet below the high-water level, but there 
was a continuous rise in the elevation of the water during the early 
months and the high-water level was attained on May 10. By the 
use of flashboards the elevation of 395.31 was reached, when the 
reservoir contained 65,197,200,000 gallons. On some days between 
March 10 and June 2 water was allowed to run over the waste-weir 
and down the waste channel into the river below the dam. After- 
wards the water was almost constantly drawn down, and on Decem- 
ber 31 the reservoir contained only 46,176,000,000 gallons, having 
an elevation of 379.87, or 15.13 feet below the high-water level. 

Various improvements have been effected in connection with the 
maintenance work upon the reservoir. Additional pipe wells have 
been driven through the soil of the North Dike and into the under- 
lying sand in order to obtain measurements of the ground water in 
different parts of the dike. Portions of the slopes of both the north 
and south dikes have been given dressings, or plowed and seeded with 
grass. Considerable cleaning was done on« that portion of the reser- 
voir bottom which was above the water level of 1907, and the bushes 
and roots and other organic matter, which had been left remaining, 
were removed as the water subsided. The strong action of the 
waves had impaired the riprap along portions of the shore and also 
some of the higher embankments which skirted the reservoir, so 
that considerable protection and reinforcement of riprap has been 
found necessary. It was found that the embankments of the rail- 
road which passes through the extreme upper end of the reservoir 
at Oakdale had suffered a considerable settlement by being sub- 
merged on the filling of the resen^oir. The restoration of the em- 
bankments and of the tracks to grade was done by the Boston & 
Maine Railroad under an arrangement with the Board, the expense 
being borne by the Commonwealth. 

At various places on the marginal land fences have been built 
upon the line between the Commonwealth's land and that of the 
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adjacent owners, each side paying one-half of the expense. The 
various dwelling houses and other buildings connected with the res- 
ervoir work and the Clinton filter-beds have required considerable 
repairs. 

The sale of the standing grass upon the lands of the Common- 
wealth surrounding the reservoir yielded the sum of $2,442.75. 

Sudbury Reservoir was, by the introduction of the water from 
the Wachusett Aqueduct, kept nearly full or overflowing during all 
but about a month and a half of the year, when the water was drawn 
down somewhat for a special purpose. During the larger part of 
the months the water was permitted to flow over the crest of the 
dam into Framingham Reservoir No. 3. 

By arrangement made with the selectmen of the town of South- 
borough an earth dam was built across an arm of the reservoir, which, 
400 feet in length with a maximum width of 60 feet, is situated 
east of Maple Street and on the northeasterly portion of the reser- 
voir, in order to afford a swimming pool for the inhabitants of the 
town. Water is admitted to the pool from the reservoir and is 
carried by a pipe to a filter-bed, whence it flows into a brook lead- 
ing to Framingham Reservoir No. 3. The town purchased the land 
for the location of the filter-beds and paid the expense of all pipes 
and other materials used in building the pool and filter-beds. This 
action was taken by the Board in consideration of the fact that the 
waters of this town had. been entirely taken for the Metropolitan 
Water Works. 

Framingham Reservoir No. 3, which receives the overflow from 
the Sudbury Reservoir, was kept full or nearly full during the year. 

The water in Lake Cochituate was kept at nearly high-water mark 
during the first half of the year, and subsequently was but little 
drawn down, the water standing at the end of the year only 2.58 
feet below high water. The replacing of land bounds which had 
been removed and the setting of bounds in the places where none 
had existed, in order to mark the line of the Commonwealth's prop- 
erty surrounding the lake, was completed, so that now the marginal 
line is throughout well marked by stone bounds, although fences 
have not been erected between the Commonwealth's lands and those 
of private owners. 

Various minor repairs and improvements have been effected in 
the different storage reservoirs. 
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An average of 107,502,000 gallons of water per day was drawn 
from the Wachusett Reservoir, but all of this was conveyed through 
the Wachusett Aqueduct into the Sudbury Reservoir, from which 
and from Framingham Reservoir No. 3 (which receives the over- 
flow from the Sudbury Reservoir) the waters of the Wachusett sys- 
tem and of this portion of the Sudbury System are conveyed into 
the Metropolitan District. An average of 29,965,000 gallons per 
day was drawn directly from the Sudbury Reservoir through the 
Weston Aqueduct, and from Framingham Reservoir No. 3 an aver- 
age of 94,256,000 gallons per day was drawn through the Sudbury 
Aqueduct. In addition, an average of 4,027,000 gallons per day 
was drawn from Lake Cochituate through the Cochituate Aqueduct. 
The Spot Pond drainage area also furnished 82,570 gallons per day. 

No drafts to supply the district were made during the year from 
Framingham Reservoir No. 2 and the Ashland, Hopkinton and 
Whitehall reservoirs, a small quantity drawn from Framingham 
Reservoir No. 2 being used in cleaning the Sudbury Aqueduct. All 
of these reservoirs were kept substantially full throughout the year, 
although their water was not used for the district, the water re- 
ceived from the other sources being of a preferable quality. Fram- 
ingham Reservoir No. 1 and Farm Pond are seldom used for the 
direct supply of the District, though the town of Framingham, dur- 
ing the greater part of the year, has drawn a large portion of its 
supply from the filter gallery built in connection with Farm Pond. 



(3) DisTBiBUTryo Resebvoibs. 

There are eight distributing reservoirs and two 
situated within the Metropolitan District, having a 
of 2,381,230,000 gallons, as follows : — 



Spot Pond, 

Chestnut Hill Reservoir, 
Weston Reservoir, 
Fells ReservcHT, - 
Mjrstic Reservoir, 
Waban Hill Reser^'oir, 
Forbes Bill Reservoir, 
Bear Hill Reservoir, 
Ariington Standpipe, . 
Forbes EBll Standpipe, 

Total, . 



standpipes, all 
total capacity 



GsIkMu. 

1,791,700,000 

300,000,000 

200,000,000 

41,400,000 

26,200,000 

13,i500,OOr) 

r>, 100,000 

2,4.W,0^)0 

rmfm 
zmfm 
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These reservoirs are kept substantially full, not only for facili- 
tating the distribution of water to the various portions of the Metro- 
politan District, but also in order to afford protection in case of 
emergency. If, from accident or otherwise, the storage reservoirs 
were all cut off from connection with the District there would be 
held in storage seldom less than 15 or 16 days' supply. 

There have been the ordinary repairs as well as the regular main- 
tenance work upon all of the reservoirs and the buildings and 
grounds which are connected with them. The large number of 
people who visit the grounds of the Chestnut Hill Reservoir, espe- 
cially on evenings, Sundays and holidays, necessitated larger ex- 
penditures for the keeping of these grounds in order and for main- 
taining them in a sanitary and orderly condition, as well as in a 
condition which shall afford a proper use by the public. Consider- 
able improvements have been required in the house occupied by the 
Superintendent of Pipe Lines and Reservoirs, near the Mystic pump- 
ing station. 

The presence of large numbers of gulls and ducks upon the reser- 
voirs, especially Spot Pond and Chestnut Hill Reservoir, has become . 
threatening to the purity of the water. The attempts which have 
been made to drive away these birds have not been successful, and 
the matter has been referred to the attention of the Legislature, 
as appears in the report to the Legislature already presented. 

(4) Aqueducts. 

The Wachusett Aqueduct and the Sudbury Aqueduct have been 
in operation during the year, having been closed as necessary for 
cleaning the aqueducts. The former was in operation on 310 days 
during the year and the Sudbury Aqueduct on 360 days. The 
Weston Aqueduct was in service on every day of the year, no clean- 
ing having been required. The Cochituate Aqueduct was in use 
on 108 days. 

Owing to the disintegration by frosts and to other causes, some- 
what extensive repairs were required upon the masonry of the 
Waban bridge, which supports the Sudbury Aqueduct, the bridge 
having been constructed over thirty years ago. There has been the 
ordinary maintenance work performed upon the aqueducts and the 
grounds which are occupied in connection therewith. 
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(5) Pumping Stations. 

All the water suppKed to the Metropolitan District through the 
Sudbury and Cochituate aqueducts is pumped at the high and low 
service pumping stations at the Chestnut Hill Reservoir. The re- 
mainder of the water supplied was delivered to the District by 
gravity through the Weston Aqueduct Thus 76 per cent, of the 
water supplied is pumped at the two stations at Chestnut Hill 
Reservoir and the remaining 24 per cent, is supplied by gravity 
either to Spot Pond or to the main pipe lines. From the Chestnut 
Hill low-service station water is pumped not only to the lower por- 
tions of the District but also to Spot Pond, and from the Spot Pond 
station as well as from the Arlington and West Roxbury stations 
water is pumped into the higher regions embraced within the Dis- 
trict. 

The total quantity of water pumped during the year was 39,210,- 
596,400 gallons, which was 2.6 per cent, more than the quantity 
pumped during the preceding year. The total cost of operating 
all the stations was $119,201.12, or $3,044 per million gallons 
pumped, — an increase of $0,107 over the cost of the preceding 
year. A part of this increase is due to the larger amount paid for 
labor, the increase in wages made in the preceding year having 
applied only to a portion of the year. The cost of fuel was also 
slightly greater than in the preceding year. 

The total amount of coal purchased during the year for use at 
the various stations was 12,675.02 gross tons. Of this total, 
8,536.65 tons were bituminous, 382.99 tons anthracite, 2,988.95 
tons buckwheat anthracite, and 766.43 tons were anthracite screen- 
ings. The average price per gross ton for the bituminous coal at 
the several stations varied, chiefly on account of differences in cost of 
transportation, from $3.93 to $5. The average cost of the anthracite 
coal was $7 per gross ton, of the buckwheat anthracite $2.77, and 
of the anthracite screenings $2.33. 

Tests are constantly made at the different stations not only to 
determine the heating value of the coals and the percentage of 
volatile matter and ash contained, but also to determine the vis- 
cosity, specific gravity and burning point of the oils which are used. 
During the year 134 samples of coal and 32 saini)les of oil were thus 
tested. 
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The cost per million gallons of water raised one foot was, for 
the Chestnut Hill high-service station, $0,030; for the Chestnut 
Hill low-service station, $0,032; for the Spot Pond station, $0,037; 
for the Arlington station, $0,114; and for the West Roxbury sta- 
tion, $0,205. The average cost at all the stations of raising one 
million gallons of water one foot high has been $0.0351, — an in- 
crease of nearly 7 per cent, over the average cost of the previous 
year. There has been a considerable increase in the quantity of 
water pumped at all of the stations except that at Spot Pond, where 
there was a considerable decrease, owing to the decreased consump- 
tion of water in Melrose and in other portions of the high-service 
district. 

As the new Blake engine was not until February 15 delivered 
and put into operation in the new Arlington pumping station build- 
ing, the engine in the old station was kept ready for use until that 
date. Subsequently the old station was torn dovni and the grounds 
graded and seeded. There was a large increase, amounting to more 
than 20 per cent., in the quantity of water pumped at this station 
during the year, an increase which was almost entirely due to the 
increase in the quantity consumed in the high-service district of 
Arlington. 

There has been an increase of more than 7% P^r cent, in the 
quantity pumped at the West Roxbury pumping station. It has 
been necessary at times to operate both of the pumps at this station 
to their full capacity in order to supply the demands made upon 
this portion of the system. It was originally contemplated that the 
high-service district not only of West Roxbury and of Milton but also 
of Hyde Park and iNTewton would have to be provided for, and it has 
been expected that for the permanent supply of these districts a pump- 
ing station will have to be erected. As no supply has been called 
for by either Hyde Park or Newton the arrangement was made 
temporarily with the city of Boston by which a small pumping sta- 
tion and machinery in West Roxbury belonging to the city should 
be leased and operated by the Board. The present pumping plant is 
now taxed to its utmost safe capacity. As the arrangement must 
necessarily last some time longer, it is proposed to construct a small 
addition to the present pumping station and to install there the engine 
formerly used by the city of Melrose at Spot Pond, which is now 
stored by the Board, and to supply a new boiler. It is estimated that 
the entire expenditure will not exceed $7,000. 



No. 57.] AND SEWERAGE BOARD. 23 

(6) Pipe Lines. 

The pipe lines maintained by the Board, through which the water 
is distributed to the various cities and towns, aggregated in length 
at the end of the year 84.65 miles, and the length of the various 
mains 4 inches and more in diameter connected with the Metropoli- 
tan system, but owned and operated by the several cities and towns 
which were supplied by the works, was 1,484.2 miles. 

There were two breaks during the year, one upon the high-service 
main in West Roxbury and the other in a main in Somerville. 
Both of the breaks seem to have been due to a settlement of the 
pipes where they had been laid in trenches and not properly pro- 
tected, so that the pipe was allowed to rest upon points of a rocky 
ledge. In both cases considerable volumes of water escaped and 
the surfaces of the streets in the vicinity were washed. There were 
20 smaller leaks in the pipe lines maintained by the Board, due to 
defective leaded joints. 

It has been necessary to relocate the 36-inch main crossing Wash- 
ington Street at Forest Hills in West Roxbury, on account of the 
construction work of the Boston Elevated Railway Company, but 
the cost of this work, amounting to $2,473.51, was paid by the Com- 
pany. 

The ordinary general repairs have been required during the year, 
and some additional pressure regulators and recording gages have 
been called for. The care and readings of the Venturi meters and 
of the various gages required to determine and regulate the con- 
sumption and flow of water in the different municipalities add 
considerable to the work of maintenance. 

(7) Sewerage and ErLTRATioN Works. 

(a) Clinton Sewerage Works. 

The quantity of sewage received at the Clinton pumping station 
from the Clinton sewers was less by about 9 per cent, than that 
received during the preceding year, the decrease in quantity being 
undoubtedly due principally to the smaller amount of rain which 
fell during the year, inasmuch as after heavy, rainfalls great quanti- 
ties of ground water reach the sewers of the town. The total quan- 
tity of sewage pumped upon the filter-beds was 787,000 ^iJicsvi^* 
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The character of the effluent from the filter-beds has not been 
satisfactory for several years, and during the past two or three years 
investigations and experiments have been conducted under the super- 
vision of the State Board of Health for the purpose of increasing 
the efficiency of the filters. It seemed probable that the quantity 
of sewage applied to individual beds had been too great to permit 
the proper oxidation of the sewage, so that organic matter had ac- 
cumulated in the interstices of the filtration material. Other causes 
of the inefficiency were thought to be the uneven distribution of 
sewage on the surface of the beds and the insufficient underdrainage. 
An attempt has been made to remedy these troubles during the year. 
The eight settling basins into which the sewage is first pumped 
have been used continuously in rotation during a part of the time, 
two of the basins being used together for four weeks and at other 
times for one week. The filter-beds have been used in rotation 
continuously, each receiving sewage for about one-half hour once in 
two days. The laying of additional underdrains has been begim, 
while portions of the old underdrains have been cleaned and relaid. 
The area of the filter-beds is also to be increased by utilizing about 
three acres of additional ground. 

The total cost of pumping the sewage was $3,158.87, which is 
considerably less than the cost of last year, — a reduction due not 
only to the smaller quantity of sewage, but also to the fact that 
fewer repairs were found necessary. The cost per million gallons 
pumped was $10.96, as against $14.47 last year, and the cost per 
million gallons of sewage raised one foot was $0.22, as against 
$0.28 last year. There was, however, a slight increase in the cost 
of maintenance of the filter-beds, which amounted to $3,147.87, 
the cost per million gallons treated being $10.92. 

The sludge accumulating in the settling basins was in the earlier 
portions of the year, as heretofore, given to the neighboring farm- 
ers, but later it was used as a fertilizer upon the lands about Wachu- 
sett Reservoir and upon the slopes of the South Dike. 

(b) Marlborough Filter-beds. 

The basin and filter-beds which have recently been constructed 
to receive any overflow which might come from the Marlborough 
main sewer during freshets showed a successful operation, and there 
was no overflow from them or from the Marlborough Brook filter- 
beds into the reservoir during the year. 
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(c) Pegan Filtration Works. 

The total quantity of water pumped upon the Pegan filter-beds 
was 265,725,000 gallons, of which 173,448,000 gallons were received 
from the Pegan Brook and 92,279,000 gallons from the intercepting 
ditch which collects the water formerly draining into that part of 
Lake Cochituate which was called the Pegan Brook Meadow. The 
pumping station was in operation on 179 days and the amount of 
sewage daily pimiped was 766,000 gallons. 

An improvement was effected in the receiving reservoir, and the 
pumping station was given a complete painting. 

The cost of Operating the pumping station and of the maintenance 
of the filter-beds, grounds and ditches was $2,740.08, a cost per 
million gallons treated of $10.31, which is a slight increase over 
the cost of last year, owing to the more thorough cleaning which 
was required. 

(8) Sanitaky Inspection and Work. 

William W. Locke, C.E., has had the help of two assistants in 
the sanitary inspection of the watersheds. In addition, a force, 
varying according to the time of the year from 3 to 12 men, has 
been employed to patrol the several reservoirs in order to protect 
the property of the Commonwealth and to enforce the regulations of 
the Board for the prevention of the pollution of the water. 

There were but 4 cases of typhoid fever reported in the several 
towns upon the Wachusett watershed, and upon the Sudbury and 
Cochituate watersheds there were 24 cases of typhoid fever, the 
number in all the watersheds being less than that of last year. 
There was an epidemic of dysentery, however, in Natick, which re- 
sulted in 20 deaths out of 118 cases. There were 3 cases, but no 
deaths, reported in South Framingham. In all of the cases precau- 
tions were at once taken to prevent any pollution of the water sup- 
ply, and no such pollution resulted so far as known. 

The number of premises upon the Wachusett watershed inspected 
during the year was 1,458. These premises were inspected for the 
purpose of ascertaining the number of cesspools and the condition 
of the cesspools and of the privies, sink drainage, manure heaps and 
manufacturing wastes. Of the total number of premises inspected 
1,363 were reported as satisfactory at the end of the year and 95 
cases pronounced " unsatisfactory." Tlie tetrci \3i3i^«i\-\^l^^\.an ^^^ 
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applied not only to eases producing a pollution of the water supply, 
but also to cases where, under most unfavorable conditions, there 
might be wash from privies or direct sink drainage or entrance of 
manufacturing wastes, including cases where attempts had been 
made for purification. Remedies for defects which were found 
were effected in 17 cases and 7 cases were partially remedied. 

The number of cases inspected upon the Sudbury and Cochituate 
watersheds was 7,542. Of these, 7,224 were found to be in satis- 
factory condition and 318 were reported " unsatisfactory " at the 
end of the year. Upon the Sudbury watershed 51 cases were reme- 
died by sewer connection, and 71 upon the Cochituate watershed 
were so remedied. Remedies were effected in 10 otter cases upon 
the two watersheds, and partial remedies were made in 22 cases, 
while there were 106 cesspools abandoned on account of sewer con- 
nections. 

An arrangement was entered into with the selectmen of the tovm 
of Framingham for the construction of a covered channel in place 
of the open ditch which had been formerly used for the flow of 
water from Farm Pond to Beaver Dam Brook, and also for cleaning 
out and improving the brook channel for a distance of 2,700 feet. 
This work of removing a sluggish ditch which had during recent 
years collected much objectionable refuse, and also of improving 
the channel of Beaver Dam Brook, was substantially completed, and 
under the arrangement the Board has agreed to pay $2,500 on its 
part toward accomplishing the desired results. 

The drainage ditches in the swamps, having on the three water- 
sheds a length exceeding 36 miles, have been cleaned, and where 
required have been repaved and otherwise repaired. As a 'result 
of the construction and operation of these ditches the color of the 
water flowing from the larger swamps has greatly improved. 

A lot of land in South Framingham, which had been for several 
years used as a dump for refuse material, had required constant in- 
spection for the purpose of preventing the dumping of objectionable 
matter in proximity to Beaver Dam Brook, although the dump was 
about two miles from the outlet of the brook into Lake Cochituate. 
Arrangements have flnally been made with the owners of the land 
by which no objectionable material will be dumped in the immediate 
vicinity of the brook where any pollution would be caused. 

For the cutting of ice on Framingham reservoirs ISTos. 2 and 3 
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and upon the Sudbury and Whitehall reservoirs and Dudley and 
Waushacum ponds permission is made necessary, and a notice of 
the time and place of the cutting proposed is required. Agents of 
the Board are detailed to inspect the work, and a fee not exceed- 
ing $5 a day is imposed. This fee, however, may be divided between 
various parties who are doing the work at the same time and at 
places near together. 

Samples of water collected from the various storage and dis- 
tributing reservoirs and their various feeders are sent at semi- 
monthly or monthly periods to the State Board of Health for 
chemical analysis. The water from the various reservoirs is also 
examined microscopically and for color, odor, taste and turbidity at 
the laboratory of the Water and Sewerage Board as often as once 
a week, and a monthly examination is in like manner made of the 
water from the various main feeders of the water system. Constant 
biological examinations are also made in the laboratory of the water 
taken from the various sources of supply. The laboratory of the 
Board has made during the past year 2,459 microscopical, 1,215 
biological and 8 chemical examinations. 

In accordance with the policy adopted in the year 1906 and con- 
tinued in 1907, boating was permitted during the past year upon 
the southerly and middle sections of Lake Cochituate under restric- 
tions and regulations for the protection of the water from consequent 
pollution. No boating or fishing, however, was allowed upon the 
northern section of the lake, from which the water is delivered di- 
rectly into the Cochituate Aqueduct. A further condition was made 
that neither the owner of the boat registered nor any licensee should 
use the boat in connection with any camp or tent or any structure 
temporarily set up on land adjacent to the marginal land of the 
Commonwealth. It was provided that boats might be used not only 
by the owner who received the registration but also by such relatives 
as properly constituted members of the owner's family. No such 
licenses for use of a boat were granted to children under the age of 
sixteen years. It was distinctly made a condition of the registra- 
tion that in all cases the owner or a licensee should be in charge of 
the boat when in use, although the rule did not prohibit others from 
accompanying the owner or licensee. It was also determined to 
grant no licenses to motor or sail boats unless they had received regis- 
tration the previous years. As in previous years, T^^^tt^\\ss^ ^^^ 
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granted only to residents of Xatick and of the village of Cochituate 
in Wayland, the towns in which the lake is situated, and the owners 
or licensees of cottages whose ownership or leasehold interest was 
prior to March 1, 190G. 

Applications for registration of boats were received to the number 
of 172, and of these, 152 registrations were granted. Of those 
whose applications were granted 118 were residents of Xatick, 14 
residents of Cochituate and 20 owners or licensees of cottages. The 
boats for which registration was granted included 13 motor boats, 
3 sail boats, 66 row boats and 70 canoes. Twenty-one applications 
were rejected for reasons that the applicants were residents of towns 
not situated on the lake, or not possessed of cottages prior to March 
1, 1906, or because applications were for motor or sail boats not 
previously registered, or because registration had been granted to 
other members of the same family. Permission was given for 3 
tenders to be used only in connection with the sail and motor boats. 
No request for registration, except in one instance where the ap- 
plication was made after the time of filing applications had expired, 
was refused to residents of the territory immediately surrounding 
the lake or to those who were owners or licensees of the adjacent 
cottages prior to March 1, 1906. There were, in addition, 218 
licenses granted under the regulations for the use of boats in connec- 
tion with the owners. The registrations of 4 boats were revoked 
because the owners violated the conditions under which the licenses 
were issued by permitting the boats to be used in charge of un- 
licensed persons. 

The Board has maintained a motor boat, which has been of great 
service in patrolling the lake and in seeing that the regulations 
adopted by the Board were complied with, as well as generally pro- 
tecting the lake from pollution. Careful inspection and patrolling 
have been provided as well upon the shores. All owners of cottages 
on land surrounding the lake were strictly required to keep the 
premises abutting the shore margins in good sanitary condition. 

During the year 8 new cottages were built on the adjacent land, 
while 1 was burned and 2 joined together, so that the number lo- 
cated around the lake at the end of the vear was 65. 

I. 

The Board was forced to adopt restrictions upon the use of the 
lake by the public on account of the rapid increase of boating, its 
use for boat races, the building of club houses, the occupancy of the 
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nearer lands for camping and the attempted sale of lands near the 
lake for picnic resorts and the sale of small lots for summer cottages, 
causing a permanent menace to the purity of the waters for a water 
supply. It had sought, so far as it seemed possible or practicable, 
to permit those who had before naturally used the lake for boating 
to continue such use under inspection and strict regulations for the 
prevention of pollution. The Board could have deprived the people 
of the towns and the summer cottagers of the practical enjoyment of 
the lake by prohibiting them from crossing the marginal lands be- 
longing to the Commonwealth, but no such restrictive action has 
ever been taken. It has not only sought to prevent the vicinity of 
the lake from becoming a summer and picnic resort, but has been 
making constant improvements in the sanitary conditions of the 
surroundings of the lake and the various streams which flow into it. 
So far it is believed by the Board that its waters have been kept 
from, such condition as would injure their use for the purposes of a 
water supply. 

Considerable improvements are, however, contemplated to be made 
in order to ensure the waters against any objectionable condition in 
the future. 

Boating, however, upon reservoirs from which the water is drawn 
more or less directly for a water supply is generally recognized as 
undesirable and among the menaces which threaten the purity of the 
water, and it is not permitted in a considerable proportion of other 
large systems of water supply. 

Notwithstanding all the means provided for rendering boating on 
Lake Cochituate as little harmful as possible, it becomes more and 
more doubtful to the Board, from its experience and from the ad- 
vice which is given it, whether it can continue to permit, on a 
reservoir so directly furnishing a water supply, a practice which is 
pronounced to be hazardous to the health of the people of the Metro- 
politan District. 

(9) FORESTBY. 

An area of 212 acres of land around the Wachusett Reservoir 
was planted during the year, there being used for this planting 
253,610 white pines, 2,080 Norway spruces and 8,285 locusts. Ow- 
ing to the greater distance of these areas from the nurseries, and the 
larger proportion of swamp and sprout land, which is not so favor- 
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able for planting, the cost was somewhat larger than in previous 
years, the cost of removing trees from the nurseries and planting 
them having averaged $5.50 per thousand trees, or $6.40 per acre. 
It is found that the circumstances are more favorable to the growth 
of pines than other trees, so that a much larger proportion of pines 
are now planted. 

Considerable work has been done in the cutting out of undesirable 
and mature trees and brush, in order that the growth of the young 
pines may not be interfered with. 

The brush and weeds on the 40-foot marginal fire guard and on 
the various forest roads have been mowed and burned. 

The Flagg nursery, on the south side of the reservoir, now con- 
tains 64,200 white pines and 28,300 arbor vitse. In the Lamson 
nursery, on the north side of the reservoir, there are 154,200 arbor 
vitflB, 4,000 sugar maples, 2,800 ashes, 2,600 locusts, 2,170 white 
oaks, 1,150 walnuts and 54 catalpas. The transplanting of the 
maples, oaks and walnuts has not been found successful. 

Of the 3,380 acres of land belonging to the Conmaonwealth around 
the reservoir, 1,475 acres were forested when acquired, but of these, 
209 acres have since been improved. Trees have been planted upon 
1,330 acres, of which 488 were also cleared. There is an area of 
39 acres which it is still proposed to plant. The open area com- 
prises 536 acres, of which 197 acres are embraced in the marginal 
strip along the shores of the reservoir. 

About 4,300 pine trees have been planted on the lands around the 
Sudbury Reservoir and a few maples have been placed along the 
road leading to the Sudbury Dam. Some pine trees have been 
planted at the Weston Reservoir and at points along the Weston 
Aqueduct. 

(10) Moth Supphession and Tree Pboteotion. 

The work done under the direction of the Board has during the 
past year been directed not only to the destruction of the gypsy and 
brown-tail moths but also to the protection of the trees from the 
ravages of the elm-leaf beetles and. the pine-tree weevils. 

Owing undoubtedly to the efforts of the past few years, the num- 
ber of the gypsy moths has decreased. They are still found, how- 
ever, in large numbers about Spot Pond and along the line of the 
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Cochituate, Sudbury and Weston aqueducts, particularly in Newton 
and Weston. Considerable numbers were also found about Lake 
Cochituate, more generally in the vicinity of the summer camps. 
The gypsy moths have for the first time been discovered about Fram- 
inghani reservoirs Nos. 2 and 3 and about the Whitehall Reservoir in 
Hopkinton, but they have not yet infested the Wachusett watershed. 

The brown-tail moths have increased in comparison with the previ- 
ous year. They have been found not only at Spot Pond and around 
the Sudbury Reservoir, but also in increasing numbers in the vicinity 
of the Wachusett Dam and even at the upper end of the Wachusett 
Reservoir in West Boylston. 

The methods followed for the suppression of moths have been the 
same as in previous years, painting the egg clusters of the gypsy 
moths with a mixture of creosote and fuel oil, cutting off and burning 
the nests of the brown-tail moths, banding the trees with tanglefoot 
early in the spring to prevent the caterpillars from ascending the 
trees, spraying with arsenate of lead all trees which are found to 
be infested with moths, banding with burlap the trees in places 
where moths are known or suspected to be present, and destroying 
the full-grown caterpillars which have collected under the burlap. 

The elm-leaf beetles have been discovered in increasing numbers, at- 
tacking the large elm trees, especially in the vicinity of Southborough. 
Trees infested with elm-leaf beetles were sprayed with arsenate of 
lead, and the trunks were scraped from the ground to a height of 
eight or ten feet. 

The young pine trees on lands around the Wachusett and Sudbury 
reservoirs, of which about 1,000,000 have been planted during the 
past six years, were in the middle of the summer found to be in- 
fested with the pine-tree weevil, which cuts off the young shoots, 
generally the leader at the top of the tree. The weevils were de- 
stroyed by cutting off and burning the affected shoots. 

(11) Quality of the Water. 

The examinations of the water supplied to the Metropolitan Dis- 
trict during the past year, made both in the laboratory of the Board 
and by the State Board of Health, indicate an improvement in the 
quality of the water in almost every respect, and the results of these 
examinations show that the water supplied has been better than for 
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many vf-ar-f r>revioup. The number of organisms has somewhat 
increased, but they have not generally been of an objectionable 
character. Those found in Lake Cochituate did afford a disagree- 
able o^lor and taste, although not unwholesome, and during the larger 
portion of the year the water from the lake was not supplied to the 
District The water in the various distributing reservoirs has been 
generally free from the objectionable organisms. 

(12) The Watee Supply. 

The rainfall on all the watersheds and the consequent yield of 
water has for the fifth consecutive year been below the average 
recorded for years during which records have been kept. The rain- 
fall on the Sudbury watershed was 36.15 inches, which is 9.55 inches 
below the average for thirty-four years, and the lowest of record ex- 
cept in the year 1883, which was known as the " dry year." The 
rainfall on the Wachusett watershed was 37.83 inches, which is 
10.23 inches below the average of the past twelve years recorded. 
During the last seven months the yield has been especially small. 

The city of Newton and the town of Hyde Park have obtained 
their supply of water from their ovtu sources, which so far have 
proved adequate for their uses, but all the other cities and towns 
constituting the Metropolitan District have been supplied with water, 
and, in addition, under special arrangements, the town of Swamp- 
scott, a small portion of the town of Saugus and the United States 
Government reservation on Peddock's Island. 

The average daily quantity of water furnished, as determined by 
measurement at the pumping stations and by the flow through the 
Weston Aqueduct, including the estimated yield of Spot Pond, was 
127,301,000 gallons, which is an increase in the daily supply of 
2,230,000 gallons over the preceding year. 

V. WATER WORKS— FINANCIAL STATEMENT. 

The financial abstract of the receipts, disbursements, assets and 
liabilities of the Board for the State fiscal year, beginning with De- 
cember 1, 1907, and ending with November 30, 1908, was, in ac- 
cordance with the requirements of chapter 255 of the Acts of the 
year 1906, presented to the Greneral Court in January last, and a 
copy of this financial abstract is printed as Appendix No. 5. 
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The more detailed statement of its doings required by said chap- 
ter, for the calendar year 1908, in relation to the Metropolitan Water 
Works, is herewith presented. 

The Metropolitan Water Loans authorized for the construction 
and acquisition of works have amounted to $40,898,000. To this 
sum are added the proceeds from the sale of certain property by the 
Board, and these amounted on January 1, 1909, to $162,566.87. 
The total amount, therefore, which the Board has been authorized 
to expend is $41,060,566.87. The amount of expenditures approved 
by the Board for payment out of the Metropolitan Water Loan Fund 
was, for the year 1908, $217,129.47, and the total amount so ap- 
proved for payment since the beginning of the work up to January 
1, 1909, has been $40,684,637.51. There was accordingly a balance 
remaining at the beginning of the year 1909 amounting to $375,- 
929.36. 

The Treasurer of the Commonwealth has issued from time to time, 
on the request of the Board, bonds to the amount of $40,500,000. 
These bonds were issued for terms of thirty-nine and one-half and 
forty years from the date of issue, and bear interest at the rate of 
3 per cent, and 3% per cent, per annum. The sinking fund estab- 
lished for the payment of the bonds at maturity amounted on Janu- 
ary 1, 1909, to $6,419,283.28. 

The amount approved by the Board for the maintenance and op- 
eration of the Water Works for the year 1908, which was paid out of 
the annual assessments, was $389,584.54. 

The assessments for the year 1908, for the payment of interest on 
the bonds, for the sinking fund requirements, and for the expenses 
of operation and maintenance of the Water Works, which were 
levied upon the various cities and towns in the Metropolitan Dis- 
trict, amounted to $2,271,151.53. 

The detailed financial statement regarding the Metropolitan Water 
Works is as follows : — 

(1) Metbopolitan Water Loans^ Receipts and Payments. 

The loans authorized for the construction and acquisition of the 
Metropolitan Water Works, the receipts which are added to the 
proceeds of these loans, the expenditures for the construction and 
acquisition of works, and the balance available on January 1, 1909, 
have been as follows : — 



34 



METROPOLITAN WATER 



Loan under chapter 488 of the Acts of 1895, . 

Loan under chapter 453 of the Acts of 1901, . 

Loan under chapter 367 of the Acts of 1906, . 

Loan under chapter 558 of the Acts of 1908, . 

Proceeds from the sales of property applicable to the construc- 
tion and acquisition of works (of which $4,158.76 ia for the 
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. $27,000,000 00 
. 13,000,000 00 ' 
500,000 00 
398,000 00 

$40,898,000 00 



Amount approved by the MetropoUtan Water and Sewera^ 
Board for payments to December 31, 1908 (of which $217,- 
129.47 is for the year 1908), 

Balance January 1, 1909, ...... 



$375,929 3 



(2) Issues op Meteopolitan Watbe Loan Bonds. 
The Treasurer of the Commonweftlth, under the authority given 
him to issue from time to time, on the request o£ the Board, nego- 
tiable bonds to an amount not exceeding $40,898,000, to be desig- 
nated the " Metropolitan Water Loan," has sold bonds as follows : — 



6,000,000 
2,000 .000 
2,000.000 



(3,S00 00 
(5,253 flO' 
(S,200 00 
13,520 00 
i7.540 00 



250.000 
1,250,000 
SCO .000 



512 sa 

250 00 



nt« mode by the Treasurer i 
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Prior to May 1, 1906, all premiums received from the sales of 
bonds were applied to the payment of the current charges in re- 
duction of the annual assessments, but since that date, under the 
provisions of chapter 337, Acts of 1906, they have been paid into the 
sinking fund. 

(3) Metkopolitan Water Loan Sinking Fund. 

The sinking fund established by the Treasurer of the Common- 
wealth has amounted at the end of each year to sums as follows : — 



December 31 


, 1895, 














. $226,286 05 


December 31 


, 1896, 














699,860 70 


December 31 


, 1897, 














954,469 00 


December 31 


, 1898, 














. 1,416,374 29 


December 31 


, 1899, 














. 1,349,332 97 


December 31 


, 1900, 














. 1,573,619 72 


December 31 j 


, 1901, 














. 1,662,426 95 


December 31j 


, 1902, 














. 2,256,803 81 


December 31j 


, 1903, 














. 2,877,835 59 


December 31j 


. 1904, 














. 3,519,602 92 


December 31, 


1905, 














. 4,207,045 69 


December 31, 


1906, 














. 4,897,822 62 


December 31, 


, 1907, 














. 5,643,575 69 


December 31, 


1908, 














. 6,419,283 28 



(4) Annual Assessments and Receipts. 

Assessments for the year, amounting to $2,271,151.53, were re- 
quired for the payment of the interest on the bonds issued by the 
Commonwealth, the sinking fund requirements, and the expenses of 
operation and maintenance of the Water Works. The requirements 
were: for interest, $1,433,517.91 ; for the sinking fund, $519,581.23 ; 
and for maintenance and operation, $318,052.39. These assess- 
ments were made by the Treasurer of the Commonwealth upon the 
various municipalities as follows : — 



Arlington, 


. $16,552 50 


Everett, 


. $42,428 56 


Belmont, 


6,832 38 


Hyde Park, . 


1,261 26 


Boston, 


. 1,789,315 84 


Lexington, . 


6,845 05 


Chelsea, 


58,288 06 


Maiden, 


38,049 53 
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Medford, 


. S36,955 49 


Somerville, . 


Melrose, 


28,693 90 


Stoneham, . 


Milton, 


14,713 89 


Watertown, . 


Nahant, 


4,282 55 


Winthrop, . 


Newton, 


6,259 58 




Quincy, 


49,285 01 




Revere, 


. 21,842 32 





. $108,691 08 

9,727 88 

15,639 86 

15,486 79 

$2,271,151 53 



The comparatively smaller sums assessed upon the city of Newton 
and the town of Hyde Park were owing to the ^f act that neither of 
these mimicipalities had reached the safe capacity of its own sources 
of water supply, and neither had been furnished with water. 

The proceeds from the operations of the Board, exclusive of the 
proceeds from sales of property and of water, are required by statute 
to be applied to the payment of the interest, the sinking fund re- 
quirements and expenses of maintenance and operation of works. 
These for the year 1908 amounted to $6,361.93. 

The amount approved by the Board for the maintenance and opera- 
tion of the Metropolitan Water Works was, for the year 1908, $389,- 
584.54. 



(5) Supplying Wateb to Cities aistd Towns outside of Dis- 
trict AND TO Water Companies. 

Sums have been received during the year 1908, under the pro- 
visions of the Metropolitan Water Act, for water furnished, as fol- 
lows : — 



Town of Framingham, 
Town of Swampscott, 
Town of Revere, 
United States Government, 



$429 39 

4,800 00 

550 00 

1,615 22 

$7,394 61 



The sums so received, prior to March 23, 1907, were annually 
distributed among the cities and towns of the District, but since 
that date, in accordance with the provisions of chapter 238 of the 
Acts of 1907, the sums so received have been paid into the sinking 
fund. 
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(6) EXPENDITUEES FOE THE DiFFEEENT WoEKS. 

The following is a summary of the expenditures made in the 
various operations for the different works : — 



CoNSTBucnoN Ain> Acquisition or 


For the Year ending 


From Beginnhig of Work 


WORKR. 


December 31, 1908. 


to December 31, 1908. 


Administration applicable to all parts of the 


\ 








construction and acquisition of the works 


» • • • 


$5,219 14 




$274,187 56 


Wachusett Dam and Reservoir: — 










Wachusett Dam, 


191.910 04 




S2.377.009 24 




Power plant, ..... 


- 




118 00 




North Dike, 


1,495 00 




791.965 68 




South Dike, 


17 45 




137,074 55 




Removal of soil. .... 


301 78 




2.536.516 15 




Relocation of railroads, 


3,825 00 




881.847 45 




Roads and bridges, .... 


240 45 




547,420 78 




Real estate, ..... 


9.263 31 




3.205.214 04 




Damages, real estate not taken, business 


J 








and loss of wages, .... 


9.253 33 




527,997 07 




Other expenses, .... 


275 00 


116,581 36 


8,547 92 


11,013.710 88 








Improvuig Wachusett watershed, . 




4,430 54 




211.837 07 


Wachusett Aqueduct 




- 




1.797.946 85 


Sudbury Reservoir, .... 




688 50 




2.923.133 71 


Protection of Sudbury supply, 




- 




129.190 36 


Improvuig Sudbury watershed. 




5 30 




95.489 84 


Protection of Cochituate supply, 




- 




9.000 00 


Improving Cochituate watershed, . 




- 




8.860 68 


Improving Lake Cochituate. . 




600 00 




104.137 29 


Pipe lines. Dam No. 3 to Dam No. 1, 




- 




48,471 48 


Pil)e line, Rosemary siphon, . 




- 




23,142 98 


Weston Aqueduct: — 










Aqueduct, ..... 


$8 10 




S2.352,192 76 




Reservoir, ..... 


163 76 




289.001 82 




Supply pipe lines, .... 


163 40 




584.803 11 




Real estate, taxes and other expenses. 


14,283 39 


14.618 65 


221,926 51 


3,447,924 20 








Distribution system: — 










Low service: — 










New 48-inch mam. Section 31, 


S64,569 27 




$64,569 27 




Pipe lines and connections. 


18 92 




1.752.892 00 




Pumping station. Chestnut Hill, 


- 




462.572 19 




Reservoir, Spot Pond, . . . . 


- 




582,188 73 




Gate house and connections. Chestnut Hil 


I 








Reservoir, ...... 


- 




65,480 88 




Real estate and other expenses. 


3 50 




91,725 56 




AmourUa carried forward, 


S64.591 69 


S142.143 49 


$3,019,428 63 $20,087,032 90 
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CoiumucnoN ahd Acquisition or 
Works. 



For the Tear ending 
Deeember 31. 1906. 



From Beginning of WoHe 
to December 31. 1908. 



AtnourUa brought forward^ 

Distribution system — Concluded. 

Northern high service: — 
Pipe lines and connections, 
Spot Pond pumping station, . 
Fells Reservoir. Stoneham, 
Bear Hill Reservoir, Stoneham, 
Real estate and other expenses. 

Southern high service: — 
Pipe lines and connections, 
Pumping station. Chestnut Hill, 
Forbes Hill Reservoir, Quincy, 
Waban Hill Reservoir, Newton, 
Real estate and other expenses. 

Northern extra high service. 

Southern extra high service. 

Meters and connections. 

Improving Spot Pond Brook, 

Glenwood pipe yard, . 

Chestnut Hill pipe yard. 



Diversion of water. South Branch of Nashua 
River,* ...... 

Acquisition of existing water works: — 
Reimbursement city of Boston, partially con- 
structed Sudbury Reservoir, . 
To Boston, for works taken January 1, 1898, 
To Maiden, Medford and Melrose for taking 
of Spot Pond, ..... 

To Newton, for Waban Hill Reservoir, 

Transfers of works acquired and other prop- 
erty to accounts for special works, . 



Engineering, conveyancing, etc.. 



Pipes, Valves, Coatings, etc., sent first to Storage 
Yards, and afterwards transferred as needed 
to Different Parts of the Work. 

Sent to storage yards, . 

Transferred from storage yards to works, and 
included in costs above, . . . 

Deduct excess of transfers over amount 
purchased during year 1908, 

Total for constructing and acquiring of 



164.591 89 $142,143 49 



$3,019,428 63$2Q,067.03290 



34 48 



877 76 
152 53 



10.688 31 
1,532 23 



$2 25 





440.575 26 




291.829 35 




141.392 94 




38.267 70 




14.838 05 




515.810 05 




247.061 49 




90.003 49 




61.592 11 




10.226 36 




82,717 44 




22.830 67 




78.570 56 




3,991 23 




33.100 59 




11.311 26 


77,676 99 






52 55 






$1,157,921 59 




12.768.948 80 




1,240,229 62 




60.000 00 




$15,227,100 01 




1,240,262 50 




$13,986,837 51 




73,128 47 


225 





5.103,567 18 



1.363.684 31 



14,059,965 98 



$219,875 28 



$966 85 



3,712 66 



2,745 81 



$217,129 47 



$2,093,362 91 



2,022,975 77 



70.387 14 



$40,684,637 51 



1 Of the total expenditures from the beginning of the work, the sum of $150,938 .89 is for Clinton 
sewerage system. 
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FortluTarendiiii 
December 31. im. 








1 ' • 












SuperinlenJei.CE 


ie.08i« 

1108I1S 










3,043 23 
3,15146 

3.3WM 

632B43 








Pumping BUt ion, 

BeweiB, screens and H](«r-bed> 






2.I3SW 






57.413 72 


3uiicriiilendenc?e, Framint-luim office 


t7,sotas 


HoplLinlonfttservQir 


1078 84 

sseu 

ll.7S3tt 
8.720 M 
S.32S4* 
2.38»0» 
2.«28Et 
923 10 
3.00S84 
5.811 3£ 
12,1*4 80 
4.SS4 89 




FraminEbam Re^rmirs, 1. 2 end 3. 








■ IfarlboraUKhBraolifilMB 








Sutibury Aqueduct, 






etissts 


Distribution Dep»rtment: — 


14.844 56 
9.238 « 
35.080 50 
52,437 73 
16.117 M 
7,393 » 

384 11 
249 10 

iaM8 00 

385 6S 


Clieatnut Hill low-sarvice pumping Btolion, pumping service. . 
C!lie.tQutHmhigh-»ervicepumplngsU<i(,n,pumpmg«n-i«. . 
Spot PondpumpinB^tatiqn pumpingKrviw^ . . . . 
W«M Hoxbuiy pumping station, pumping sei^ice 




Bear Hill RMBrvoir, 

Chestnut Hill Reservoir 

f.-tttJU«rvoir 




Hystia Lalie. oonduit sud pumping st&l km 

Mystic Reservoir 

Wmbu Hm Reservoir 


3.953 98 

1,248 95 
4*2 32 
2.168 M 




AwaurU- a-rriti toTMsrd. 


8145,136 IT 


(2001251 5» 
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AmounU brought forward, . 

Distribution Department — Concluded. 
Spot Pond, .... 
Buildings at Spot Pond, 
Pipe lines: — 

Low service. 

Northern high service, 

Southern high service, 

Supply pipe lines. 
Buildings at Chestnut HiU, . 
Chestnut Hill pipe yard, 
Glenwood pipe jrard and buildings, 
Stables, .... 
Waste prevention, 
Venturi meters, . 
Measurement of water, . 
Arlington pumping station, buildings and grounds. 



Total for maintaining and operating works. 



For the Tear ending 
December 31. 1906. 



$145,436 17 |200,2S7 59 



7.722 50 
145 02 

7.814 43 
2.756 37 
6.223 58 

385 06 
1.775 62 
1.642 86 
3.905 56 
7.377 63 

119 42 
1,240 03 
1,068 36 
1.624 23 



189.326 95 



S389.584 54 



(7) Detailed Financial Statement under Metbopolitan 

Water Act. 

The Board herewith presents, in accordance with the require- 
ments of the Metropolitan Water Act, a detailed statement of the 
expenditures and disbursements, receipts, assets and liabilities for 
the year 1908. 

(a) Expenditures and Dishursements. 

The total amount of the expenditures and disbursements on ac- 
count of construction and acquisition of works for the year beginning 
January 1, 1908, and ending December 31, 1908, is $217,129.47, 
and the total amount from the time of the organization of the Met- 
ropolitan Water Board, July 19, 1895, to December 31, 1908, is 
$40,684,637.51. 

*For maintenance and operation the expenditures for the year have 
been $389,584.54, and from the beginning of the work, $3,413,880.85. 

The salaries of the commissioners, and other expenses of admin- 
istration, have been apportioned to the construction of the works and 
to the maintenance and operation of the same, and appear under each 
of those headings. 
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The following is a division of the expenditures according to their 
general character : — 



General Chabacteb or Expenditubes. 



For the Year ending 
December 31, 1906. 



From fieginning of Work 
to December 31. 1908. 



Construction op Works and Acquisition 
BY Purchase or Taking. 

Administration. 
Commissioners, 
Secretary and auditor, . 
Clerks and stenographers, 
L^al services, 
Travelling, . 
Stationery and printing, 
Postage, express and telegrams, 
Furniture and fixtures, . 
Alterations and repairs of buildings, 
Telephone, lighting, heating, water and care of 

building. 
Rent and taxes, main office, 
Miscellaneous expenses, . 



Engineering. 
Chief engineer and department engineers. 
Principal assistant engineers. 
Engineering assistants, .... 

Consulting engineers, .... 

Inspectors, ...... 

Architects, ...... 

Railroad and street car travel. 

Wagon hire, ..... 

Stationery and printing. 

Postage, express and telegrams. 

Engineering and drafting instruments and tools 

Engineering and drafting supplies, . 

Books, maps and photographic supplies, 

Furniture and fixtures, . . 

Alterations and repairs of buildings: — 

Main office, ..... 

Sub-offices, ..... 
Telephone, lighting, heating, water and care of 
buildings: — 

Main office. 

Sub-offices, .... 
Rent and taxes, main office, . 
Rent of sub-offices and other buildings. 
Field offices and sheds, 
Clinton office building, . 
Unclassified supphes. 
Miscellaneous expenses,. 



AnumnU carried forward, 



$2,333 33 

750 00 

1,735 00 



28 20 



271 53 
83 33 
17 75 



$300 00 


1,609 62 


8.559 72 


825 00 


664 74 


12 35 


269 00 


140 52 


5 35 


30 


36 74 



796 58 

2 80 

250 00 



1 95 



$5,219 14 



13,474 67 



$18,693 81 



$114,976 91 

49,092 03 

59,184 16 

2,359 00 

3,640 89 

11,223 96 

2,807 17 

4,280 89 

6,784 27 

11,402 37 
4,940 34 
4.495 57 



$207,471 36 

157,213 51 

1.032,025 69 

24,415 07 

290,882 13 

36,161 19 

26,817 26 

45,297 78 

26,136 29 

7,729 18 

19.308 03 

24.962 01 

6.968 46 

14,978 46 

14,107 86 
2.939 36 



24.873 39 
19.625 12 
14.589 45 
4.526 74 
1.274 49 
9.866 87 
8,240 53 
8.926 27 



$274,187 56 



2,029,336 50 



$2,303,524 06 
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GsMBUL CHAmAcrm ov ExpsHDirusn. 



For the Tear eodiiig 
DeeemberSl, 1908. 



fVom Bccfaming of Work 
to Deeember 31. 1906. 



Atnountt brought forward^ 



CorutrueUon. 
Preliminiiry work (borings, test pits and other 
investigations): — 
Advertising, ...... 

Other preliminary work as given in detail in 
preceding annual report. 

Contracts, Wachusett Reservoir: — 

Contracts completed and final pajonents 
made prior to January 1, 1906, 

McBride A Co., Stillwater improvement, 
Sundry bills paid under this contract, 

Mc Arthur Bros. Co., in settlement of claim 
under item 26 of Contract 195, 

McArthur Bros. Co., in settlement of claim on 
account of building Sect. 2 of the relocation 
of Central Massachusetts Railroad, Con- 
tract 195a, ...... 



Contracts completed, improving Wachusett 
Watershed: — 
Sterling filter-beds, . . . . . 

Contracts completed, Wachusett Aqueduct, 
Contracts completed, Sudbury Reservoir. 
Contracts completed, protection Sudbury Sup- 
ply: — 
City of Biarlborough, main sewer, 
Contracts completed, improving Lake Cochit- 
uate, ....... 

Contracts completed, protection Cochituate 
Supply: — 
Town of Framingham, low-level iewer, " 
Contracts completed, Rosemary siphon, . 
Contracts completed, pipe line. Dam No. 3 to 

Dam No. 1, . 
Contracts completed, Clinton sewerage system, 
Contracts, Weston Aqueduct: — 

Contracts completed and final payments 

made prior to January 1, 1906, 
Shanahan, Casparis & Co., . Sect. 2 

Sundry bills paid under this contract, 
Shanahan, Casparis Sc Co., . Sect. 3 

Sundry bills paid under this contract, 
Shanahan, Casparis Sc Co., . Sect. 6 

Sundry bills paid under this contract, 
Shanahan, Casparis A Co., . Sect. 12 

Sundry bills paid under this contract. 



Amounts carried forward, 



|18,eB3 81 



136 58 



36 58 



188,200 00 



3,800 00 



92,000 00 



S2.303»524 06 



16,342 80 



155,457 41 



161,800 21 



65,314,738 30 

23,314 67 

3,476 60 

88,200 00 



3.800 00 



5,433,529 57 



Ilia7d0 30 





11,893 75 




1,447,208 55 




1,545,028 33 




9.000 00 




60,657 45 




9,000 00 




5,916 96 




17,240 22 




66,878 22 


11.781,564 31 




201,827 74 




2,911 80 




126.420 70 




4,214 78 




108,933 26 




7.013 05 




138,151 78 




3.339 77 


2.374.377 19 



$13,446,054 51 
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Genebal Chakactbr of Expenditures. 



For the Year ending 
December 31. 1908. 



From Beginning of Work 
to December 31, 1908. 



Amounts brought forward. 



Construction — CJon. 
Contracts, Distribution System: — 

Contracts completed and final pajonents 
made prior to January 1, 1906, 

The Blake & Knowles Steam Pump Works, 
for furnishing and erecting pumping engine 
at Arlington pumping station. 

Coffin Valve Co., for water valves for new 
48-inch main, Section 31, 

Bruno A Petitti, for laying water pipes for 
new 48-inch main. Section 31, 

Warren Foundry and Biachine Co., for fur- 
nishing cast-iron pipes and special castings 
for new 48-inch main. Section 31, . 

Allis-Chalmers Co., pumping engine, . 

Deduct value of pipes, valves, etc., included in 
above list, transferred to maintenance 
account December 31, 1900, . 



Additional work: — 

Labor, ....... 

Professional services, medical services, analy- 

S68f 6vC*f • • • • • 

Travelling, ..... 

Rent, ...... 

Water rates, ..... 

Freight and express, .... 

Jobbing and repairing, 
Tools, machinery, appliances, and hardware 
supplies, ..... 

Electrical supplies, .... 

Castings, ironwork and metals, . 

Iron pipe and valves. 

Blasting supplies, .... 

Paint and coating, .... 

Fuel, oil and waste, . 

Lumber and field buildings, 

Drain pipe, ..... 

Brick, cement and stone, . 
Sand, gravel and filling. 
Municipal and corporation work. 
Police service, ..... 

Sanitary inspection, .... 

Judgments and settlements for damages. 
Unclassified supplies. 
Miscellaneous expenses. 



Amounts carried forward. 



1110.730 39 



$5.240 00 
1,370 20 
9,239 70 



43.296 96 
458 00 



$5,557 45 

50 00 
20 



75 14 

18 05 

3,471 11 

437 13 

2.634 08 

1.082 58 

1 20 

37 08 

238 

749 22 

13 43 

111 00 

7 10 

119 53 

700 

152 06 
24 30 



59.604 86 



14.550 04 



$13,446,054 51 



$184,885 29 



$4,423,966 12 

5,240 00 
1.370 20 
9.239 70 



43.296 96 
4.895 00 



$4,488,007 98 



3,139 77 



$757,744 34 

1,907 99 
2.744 20 
3,611 73 
1,454 77 
13.019 65 
9,686 13 

77,413 88 

5,361 81 

82.047 79 

61.450 27 

1.936 88 

4,353 51 

10,515 15 

86.037 14 

9.163 80 

26.499 79 

6.902 16 

209.007 43 

210.801 74 

13.107 09 

52.624 26 

17.257 41 

5.953 40 



4.484.868 21 



1.670.602 32 



$19.6010^ 04 
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Qbnuul Characteb or ExpENDirain. 



For the Year ending 
December 31. 1906. 



From Beginning of Work 
to December 31, 1908. 



Amounts brought forward, 

Construction — CJon. 
Legal and expert: — 
Legal services, . 
Expert services, 
Ck>urt expenses, 
Miscellaneous expenses, 



Real Estate, 

Legal and expert: — 
Legal services, . 
Convejrancer and assistants. 
Experts, . 
Appraisers, 
Court expenses. 
Counsel expenses, 
Convej^ncing supplies, 
Convej^ncing expenses. 
Miscellaneous expenses, 

Settlements made by Board, 

Judgments, . 

Taxes and tax equivalents, 

Care and disposal. 



Damages to Real Estate not taken, to Business 

and on Account of Loss of Wages. 
Legal and expert: — 

Legal services, . 

Expert services. 

Court expenses, 

Miscellaneous expenses. 
Settlements. 
Judgments, . 

Claims on Account of Diversion of Water. 
Legal and expert: — 

Legal services, . 

Expert services. 

Court expenses. 

Miscellaneous expenses. 
Settlements, 
Judgments, . 

Purchase of Existing Water Works. 
Legal and expert: — 

Legal services, .... 
Expert services, 



$184.885 29 



$150 00 



$731 00 



16 00 

27 65 

130 34 

16.685 00 

1.763 39 

2.125 97 



$1,236 50 

125 00 

483 33 

8.770 00 



\ 



Amounts carried forward. 



150 00 



21.479 35 



$19,601,525 04 



$4,668 82 

1,862 66 

1.317 20 

185 80 



$4.736 31 


110,042 97 


17.871 58 


22.332 75 


11,139 43 


43 25 


3,181 53 


5,937 54 


4,326 15 


3,387,872 84 


170.445 63 


68.182 41 


86,866 06 



8,034 48 



3,892.978 45 





$1,130 67 






2,857 62 






15.394 34 






125 00 






414.813 65 






113.183 42 




10,614 83 




547,504 70 






$3,774 98 






19,339 69 






20,775 49 






1,289 58 






917,350 00 






220,719 67 


1,183.249 41 








$1,878 89 






13.569 82 




$217,129 47 


$15,448 71 $25,233,292 08 



N 
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General Chabactbb of Expenditubes. 


For the Year ending 
December 31. 1906. 


From Beginning of Work 
to December 31, 1908. 


Amounts brought forward. 

Purchase of Existing Water Works — CJon. 
Legal and expert — Con. 

Court expenses, ..... 

Miscellaneous expenses, .... 
Settlements and judgments, .... 


- $217,129 47 


$15,448 71 $25,233,292 OS 

29.728 38 

1.470 94 

15.227.100 01 


Rdocation Central Massachusetts Railroad. 
Settlements, ...... 


- 


177.597 39 


Total amount of construction expenditures, 


. $217,129 47 


$40,684,637 51 



Genebal Chabactbb of Expenditubes. 



Fot the Year ending 
December 31. 1908. 



Maintenance and Operation of Works. 
Administration: — 
Commissioners, ...... 

Secretary and assistants, .... 

Postage, printing, stationery and other supplies. 
Travelling, ....... 

Telephone, heating, lighting and care of building, 
Alterations and repairs of building. 
Rent and taxes, office building. 
Miscellaneous expenses, .... 



Supervision and general superintendence: — 

Chief engineer and assistants, ..... 

Postage, printing, stationery, office and laboratory supplies. 

Telephone, heating, lighting and care of offices. 

Travelling and incidental expenses. 

Alterations and repairs of buildings. 

Rent and taxes, main office, .... 

Miscellaneous expenses. ..... 



Pumping service: — 
Labor, 

Fuel, .... 
Oil, waste and packing, . 
Repairs and renewals, . 
Small supplies and expenses. 
Rent, West Roxbury pumping station. 



Amount carried forward. 



$4.666 67 

4,286 33 

2,586 26 

559 01 

357 28 

21 22 

689 73 

80 85 



$22,852 80 

1,277 97 

2,146 16 

553 73 

79 25 

2,069 25 

416 76 



$64,507 45 

46.077 67 

1.886 15 

4.950 07 

2.059 40 

786 36 



$13,247 35 



29,395 92 



120,267 la 



$162,910 3r 
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QBinERAL CHAEACm 07 ExPBlTDITinilS. 



Fw ike Year ending 
December 31. 1906. 



Anuntnt brought forward^ 



Maintbnancb and Opxrahon or Works — Con, 
Superintendents and assistant superintendents. ..... 

Engineering assistants, ......... 

Sanitary inspectors, ......... 

Recording and scientific instruments and supplies, .... 

Labor and teaming. ......... 

Tools, machinery and appliances. ....... 

Lumber and hardware supplies, ....... 

Jobbing and repairing, ......... 

Travelling, ........... 

Horses, vehicles and stable expenses, ...... 

Fuel, lighting and telephone, ........ 

Municipal and corporation work, ....... 

Alteration and repairs of building, ....... 

Unclassified supplies, ......... 

Miscellaneous expenses, ......... 

Conveyancer and assistants, ........ 

Taxes and tax equivalents, ........ 

Contracts and agreements, ........ 

Contracts for pipes, valves, etc., bought from construction work since 
January 1, 1908 



Total expenditures for maintenance and operation, 



96,189 88 
7,964 20 
4,006 00 

442 75 

129,311 15 

1,039 70 

2,680 20 

665 60 
3,444 80 
9,160 23 
5,042 70 

574 15 

460 39 
6,981 96 
5,566 36 

131 64 

35,483 33 

6.880 03 

647 10 



$162,910 37 



226.674 17 



$389,584 54 



(6) Receipts. 

The total amount of receipts from the operations of the Board 
and from sales of property for the year beginning January 1, 1908, 
and ending December 31, 1908, is $19,395.46 ; and the total amount 
from the time of the organization of the Metropolitan Water Board, 
July 19, 1895, to December 31, 1908, is $543,832.34. The general 
character of these receipts is as follows: — 



Obnbral Charaotkb Of Rbciiptb. 


For the Year ending 
December 31, 1908. 


From Beginning of Work 
to December 31, 1908. 


For distribution back to District: — 
Fees for admission to District, . 
Water furnished to cities and towns outside 

of District, . 
Water furnished to water companies, . 


- 


$92,265 00 

90,454 77 
37.145 88 








Amount carried forward^ 


• • • "* 


$219365 65 
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GucnuL Chaxactie ov RxcxzrtB. 



Total receipts, 



For the Year ending 
Decenxber 31. t9U6w 



From Hegiuaiug of Work 
to December 31. 191^ 



$1,480 16 



Amount brought forward. 

To the credit of the loan fund: — 
Real estate and bnildings, .... 
Tools, supplies and reimbursements. 

To the credit of the maintenance fund: — 
Tools, supplies and reimbursements. 

To the credit of the sinking f imd: — 
Water furnished to cities and towns outside 

of District and to water companies. 
Forfeiture for contracts awarded but not 

executed, ...... 

Rents, ....... 

Land products, ..... 

Unclassified receipts and interest. 



• 


1 




$219,865 65 


KS39 06 


1 
1 


$35,000 52 




3,519 70 




127.566 35 






$4,158 76 - 




162.566 87 



$7,394 61 



1.307 00 

4,805 15 

249 78 



1.480 16 



$1,480 16 



1.480 16 



13.756 64 



$19,395 46 



$14,551 01 

500 00 

91.328 99 

5a407 26 

3.132 37 



159,919 66 



$543,832 34 



The foregoing receipts have been credited to the various obje^*.tfl 
or works, as follows : — 



SouBCBB or Recbipib. 



For the Year ending 
December 31, 1908. 



Admissicm into Metropolitan Water District 
(Quincy, Nahant, Arlington, Stoneham, 
Milton and Lexington), . .• . . 

Supplying water to cities and towns outside of 
Water District (Swampsoott, Revere, Lex- 
ington, Wakefield, Oambridge, Framingham, 
and U. S. Government), and to water com- 
panies (Framingham, Milton and Revere), . 



GcHistmetiotn and acquisition of works: — 
Administration, 
Waefansett Dam, 
Waefansett Reoeif ou, 
Waefauaett Aqaeduet, 
Weston Aquednet, 
Sudbory Beservoir and watershed, 
Distribvitioii ajvtem, ... 
Divenion of water, dinton sewerage system, 
Pordiaae of cxistiiig water works. 



$7394 61 



$59 28 

75 00 

895 25 

125 00 

60 00 

1.777 48 

474 55 



I 



$7,394 61 



From Beginning of Work 
to December 31. 1908. 



$92,265 00 



142,151 69 



$169 39 


6.759 4$ 


mfio»(a 


5,204 70 


5,U7 6$ 


7,796 42 


73.309 33 


1;K7 94 


VirOUW 



$234,416 69 



3,466 56 



isnMim 



%\sifA\n 
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80UBCE8 or RSCEUTB. 



For the Year ending 
December 31. 190B. 



From Beginning of Work 
to December 31. 1908. 



Amount* brought foruHtrd, 



Maintenance and operation of works 
Administration, 
General supervision, . 
Wacfausett Aqueduct, 
Wachusett Reservoir, 
Sudbury ssrstem. 
Distribution ssrstem. . 
Clinton sewerage system. 



Total receipts, 



$102 83 
311 97 
282 85 

4.234 52 

1,790 68 

1.383 94 

447 50 



$10,861 17. 



8.534 29 



$19,395 46 



$102 83 
311 97 

4.379 66 
23.288 35 
13.603 65 
10.504 41 

4.377 78 



$487.263 69 



56.568 65 



$543.832 34 



(c) Assets. 

The following is an abstract of the assets of the Water Works, 
a complete schedule of which is kept on file in the office of the 
Board : — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; police supplies; horses, vehicles, field machinery, etc.; 
machinery, tools and other appliances and supplies; real estate connected 
with works not completed; completed works, including real estate and 
buildings connected therewith. 



(d) Liabilities. 
There are liabilities as follows : — 

Due on monthly pay rolls, .... 



. $1,383 90 



The amount has been agreed upon in the following case, but the 
deed has not yet passed: town of West Boylston, $800. 

On the claims of the following it is impossible to state the amounts 
due for land damages, water rights and claims for damages to estab- 
lished business, as no sums have been agreed upon and suits are 
now pending in court for the determination of most of them : — 

Patrick Bradley, Thomas H. Burgess, Lucy A. Wood, Elwin I. 
Chace, Henry F. Keyes, James E. Welch, Bridget M. Joyce, Byron 
D. Allen, J. Frank Wood et al.y Asa Kiight, Mary J. Fyfe, estate 
of William E. Fyfe, George M. Plummer, Edward F. Merriam, 
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estate of Charles H. Hastings, George R. Hastings, William H. 
Hastings, Everett and Oliver S. Kendall, Sanford C. Kendall, es- 
tate of William H. Vickerv, James H. and Hannah S. Wood. Ase- 
nath M. Bartlett, estate of Charles I. Longley, estate of Daniel M. 
Marsh, Francis W. M. Goodale, George W. Shattuck, Xcllie M. 
Kirby, Willis A. Fuller, Boston & Albany Railroad Company. 



VI. METROPOLITAN SEWERAGE WORKS. 

The North ^Metropolitan System provides for an area situated 
in the Mystic River valley and for the larger part of the Charles 
River vallev which lies north of the Charles River, and embraces 
the cities of Cambridge, Chelsea, Everett, [Maiden, Medford, Mel- 
rose, Somerville and Wobum and parts of the city of Boston, and 
the towns of Arlington, Belmont, Revere, Stoneham, Wakefield, 
Winchester and Winthrop and part of the town of Lexington, — 9 
cities and 8 towns. The district has an area of 90.50 square miles. 
It has an estimated population, as of December 31, 1908, based upon 
the census of 1905, of 499,940 ; and it is estimated that of this 
number 424,050, or 84.8 per cent., contribute sewage to the I^orth 
Metropolitan System. 

The South Metropolitan System provides for the areas situated 
in that part of the Charles River valley lying south of the Charles 
River, a small portion of the valley north of the Charles River, and 
also a portion of the Neponset River valley; and embraces the 
cities of Newton, Quincy and Waltham, portions of the city of 
Boston, and the towns of Brookline, Hyde Park, Milton, Water- 
town and part of the town of Dedham, — 4 cities and 5 towns. 
This district has an area of 100.87 square miles. It has an esti- 
mated population, as of December 31, 1908, of 340,490, of which 
number it is estimated that 201,595, or 59.2 per cent., contribute 
sewage to the South Metropolitan System. 

(1) IfoETH Metropolitax Sewerage System — Construction. 

Extension of Deer Island and East Boston Pumping Statiojis. 

Owing to the necessity of providing additional sewerage pumping 
facilities for the North Metropolitan System, the Legislature of the 
year 1908, upon the recommendation of the Board, authoriz.ed tt^^^ 
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enlargement of the Deer Island and East Boston pumping stations 
and the installation and equipment of additional plants in these 
stations. A sum not exceeding $195,000 was appropriated for the 
Deer Island station, and a sum not exceeding $250,000 for the East 
Boston station, these sums to be expended in the three years begin- 
ning with 1908. 

(a) Deer Island Pumping Station Extension. 

The Board proceeded at once in the enlargement of the Deer 
Island station. The foundations for the enlargement have been 
built by day labor, under the direction of the Chief Engineer of 
the Sewerage Works, and plans have been made for the superstruc- 
tures which are to be built for the engine and coal houses. The 
engine house extension will be 50 feet long and 46 feet wide, and 
that of the coal house will be 103 feet long and 35 feet wide, both 
buildings to be constructed in harmony with the architectural lines 
of the present station. The granite wall of the highway in front 
of the station has been extended so as further to protect the road 
against the action of the tides. A contract has been made with the 
AUis-Chalmers Company of Milwaukee, Wisconsin, for furnishing 
at this station a pumping engine, with boilers and other appurte- 
nances, of the capacity of 100,000,000 gallons, to be of a type 
similar to that of the engines already installed at the station. It 
is expected that the construction of the engine will require a period 
of about two years. 

(&) East Boston Pumping Station Extension. . 

The great fire which destroyed a large portion of the city of 
Chelsea on April 12, 1908, extended across the Chelsea Creek, and 
the flames set fire to the East Boston pumping station, which is lo- 
cated on the East Boston side of the creek. The roof, windows, ii|Bd 
doors of the station and the coal house and wharf were t*^"* 
and most of the iron and steel girders and T)iTy; \^ aA 

made useless, and the engines and bo'^" <J ^ ^and 

entirely put out of commissin^^ ^^PBlfily 

O-ken to provide for the sewage j^rthe sta- 

D^ \ by the pumping engines, A^^ >ro expedition 

of W^^^s^^^y ^^ order that the inten^^ /aisposal should 

'uriously affect the health of p«^ /me District. By 
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the adjustment of gates and valves the undiluted sewage from the 
separate systems connected with the works and some sewage from the 
other more offensive connections were temporarily provided for and 
arrangements were made by which necessary overflows should' be 
as little troublesome as possible. 

By carrying on the work with all possible expedition both night 
and day, one of the engines was started in just two weeks after the 
date of the fire, so that thereafter the service became normal. The 
second engine was started one week later, and the third engine was 
ready for service on June 3. It is believed that very little dis- 
turbance was experienced in any part of the Sewerage System, and 
great credit is due to the Chief Engineer and his assistants for their 
prompt and efficient work. 

A temporary wooden roof and temporary windows and doors have 
been placed in the station and the whole put into proper working 
order. A special appropriation of $40,000 for the restoration of 
the station and its equipment was authorized by the Legislature, 
and the larger part of the sum was expended during the year, but 
leaving some of the work to be done after permanent plans have 
been adopted. 

The occurrence of the fire, however, induced the Board to defer 
for a time the construction of the enlargement of this station and 
to enter into a careful investigation as to the future requirements 
of the North Metropolitan System. This investigation has been 
made by Messrs. Mills and Steams, consulting engineers of the 
Board, in connection with the Chief Engineer of Sewerage Works, 
Mr. Brown. It is probable that the work of enlargement of this 
station wiU be entered upon in the early spring. 

(c) Stable and Locker Buildings. 

The fire at Chelsea also caused the destruction of the group of 
small buildings used for stable, locker and general purposes for 
the NTorth System, which were situated on the East Boston side of 
Chelsea .Creek on Chelsea Street, opposite the station lands. The 
Board had called the attention of the Legislature to the necessity of 
erecting permanent buildings in place of the temporary structures 
upon the lot. After the fire, however, it was believed that it was 
desirable to make other arrangements, and, a favorable opportunity 
occurring^ it was determined advisable to seW \\i\«> \o\. V\\!g. ^^ \xar 
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provements which had beeu made. This sale was accordingly made 
and the sum of $17,500 was received. Under the special act of last 
year, which was passed after the fire, the Board was authorized to 
use any money received from the sale for the purchase of land and 
the erection of stable and locker buildings thereon. In the mean- 
time, temporary arrangements have been made, and the selection of 
a site and the construction of new buildings have been deferred until 
a final determination is reached in regard to the enlargement of the 
East Boston pumping station. 

(2) South Metropolitan Sewerage System — Construction. 

The extension of the High-level Sewer from the corner of Center 
and Perkins streets in Jamaica Plain through West Roxbury, Brook- 
line and to Oak Square in Brighton, was authorized in the year 
1906, and the work of construction has since been in progress. The 
entire length of the line of the extension is 5.64 miles, the sewer 
varying in size from 7 feet to 5 feet in diameter. The work was 
divided into seven sections, involving the making of thirteen con- 
tracts. Portions of two sections, however, were, for reasons given 
in the preceding report, constructed by day labor under the direct 
supervision of the Chief Engineer of the Sewerage Works. 

All but 145 feet of the whole length has been completed and the 
work will be finished early in the current year. There are two un- 
completed contracts. The most difficult part of the construction 
was in the vicinity of Jamaica Pond, which involved the building 
of a tunnel 2,919 feet in length under pneumatic processes. It was 
especially necessary to adopt means by which there should be no 
disturbance of the waters of the pond. This work was accordingly 
performed by day labor, and the Chief Engineer had the immediate 
assistance of a tried expert in this class of construction. The tunnel 
has been successfully completed at an expense considerably below 
the estimate. The entire extension has involved a large amount of 
rock excavation, and considerable difficulties have been encountered 
in other places in order to create as little disturbance as possible in 
residential districts. 

The sum of $559,166.41 was expended on this work during the 
year, making a total since the beginning of $1,037,919.10. There 
is no doubt that the extension will be completed within the amount 
onginfi]lj estimated and for which loans were authorized. 
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(3) Acquisition of Lands and Settlements foe Lands 

acquired. 

There has been but a single taking during the year of land or 
easements for the Metropolitan Sewerage Works, and this was for 
the purpose of the extension of the High-level Sewer, as follows : — 

List of Takings for Metropolitan Sewerage Works for the Year 1908. 



No. 


Location and Description. 


FOTiner Owno*. 


Recorded. 


Purpose of Taking. 


21 


Brighton, — in Washington Street, be- 
tween Lake Street and Oak Square. 
Area, easements in 4.88 acres. 


Public street. 


1908. 

May 11. 


Section 86, South Met- 
ropolitan System. 



During the year 1908 settlements on account of the takings made 
in the Xorth Metropolitan District have been effected in 2 cases, 
involving a payment of $460; and also in 2 cases in the South 
Metropolitan District settlements have been effected, under which 
payments have been made amounting to $2,170. 

Of the 4 sewerage settlements, 2 were on account of the sewer 
extensions to Maiden and to Belmont, 1 on account of the extension 
of the High-level Sewer in Commonwealth Avenue, Boston, and 1 on 
account of an early taking for the High-level Sewer in Quincy. 

Summary of Land Settlements for the Year 1908. 



Location. Area in Acres. 


Number of 
Settlements. 


Payments. 


North Metropolitan District. 
Maiden, 

Cambridge, 

South Metropolitan District. 
Quincy, 

Boston, ...... 


.018 
.058 

.712 
.231 


I 
1 

1 
1 


$250 00 
210 00 

120 00 
2,050 00 


Af^frreg&te, 


1.019 


4 


$2,630 00 
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(4; XoKTH MzTEOPOLiTAy System — MAixTEXAycE. 

The main sewers now maintained in the Xorth Metropolitan 
System are 58.57 miles in length and with them are connected 
639.50 miles of local sewers. The number of connections, public 
and special, with the North Metropolitan System is 672. 

The East Boston and Charlestown districts of Boston and the 
cities of Everett, Cambridge, Somerville and Chelsea still maintain 
both separate and combined sewers, but all of the other municipali- 
ties in the North Metropolitan System maintain separate sewers, 
admitting sewage, but not directly admitting any rain water. 

There have been pumped at the Alewife Brook pumping station 
3,027,000 gallons of sewage per day, with an average lift of 12.87 
feet, at a cost of $0,466 per million gallons per foot lifted; at the 
Charlestown station 31,300,000 gallons per day, 8.15 feet lift, at a 
cost of $0,179 per million gallons per foot lifted ; at the East Boston 
station 57,800,000 gallons per day, 15.83 feet lift, at a cost of 
$0,094 per million gallons per foot lifted; and at the Deer Island 
station 59,800,000 gallons per day, 10.50 feet lift, at a cost of 
$0,106 per million gallons per foot lifted. 

The total amount of coal, all of which is bituminous, which was 
purchased for use at the various stations, was 6,497.789 gross tons. 
The contract price per gross ton varied from $3.69 to $4.98. 

During the year 9 public and 25 special connections from local 
sewers have been made with the system, and 14.76 miles of local 
sewers have been added to those already connected with its works. 

The average amount of sewage discharged daily from the outfall 
off Deer Island was 59,800,000 gallons. The maximum daily rate 
of discharge for the year was reached on February 27, when it was 
for a short period about 138,500,000 gallons. The amount of sew- 
age in the District averaged 141 gallons per day for each person, 
taking the estimated population of the district contributing sewage. 
The fact that a portion of the sewers in the District are combined 
sewers, directly admitting in part rain water, considerably increases 
the per capita amount 

There has been a decrease in the amount of sewage pumped at all 
of the stations. This decrease is largely due to the small rainfall, 
which was much below the normal amount. Some of the decrease 
was caused hy the interruption in tine aewage d\«^o^«l otl account of 
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the East Boston fire. There was consequently an increase in the 
cost per million gallons raised one foot 

The regular cost of maintenance of the North Metropolitan Sys- 
tem during the past year was $141,465.29, which is but slightly in 
excess of the cost of maintenance during the preceding year. To 
this amount, however, is to be added the sum of $22,050.31, which 
was expended for the restoration of the East Boston pumping sta- 
tion under the special appropriation and charged to maintenance. 

(5) South Metropolitan System — Maintenance. 

In the South Metropolitan System the number of miles of main 
sewers maintained is 42.78, with which are connected 492.86 miles 
of local sewers, having 117 connections with the Metropolitan Sys- 
tem. 

The Back Bay, Roxbury, West Roxbury, Brighton and Dorches- 
ter districts of Boston and the towns of Brookline and Milton still 
maintain both separate and combined sewers, but all the other dis- 
tricts contributory to this system maintain separate sewers. 

There has been pumped at the Ward Street station an average of 
22,300,000 gallons of sewage per day, with an average lift of 40.73 
feet, at a cost of $0,083 per million gallons per foot lifted; and at the 
Quincy station 3,687,000 gallons, 21.04 feet lift, at an average cost 
of $0,242 per million gallons per foot lifted. 

The total amount of coal, all of which is bituminous, which was 
purchased for use at the various stations, was 2,727.303 gross tons. 
The contract price per gross ton varied from $4.20 to $5.25, the 
prices in this District exceeding those in the North District on ac- 
count of the greater cost of transportation. 

An average of 37,800,000 gallons of sewage has been discharged 
daily from the outfalls into the outer harbor. The maximum rate 
of discharge per day, which was 107,000,000 gallons, was reached 
for a period of about three hours on January 8. 

The average discharge of sewage in the South Metropolitan Sys- 
tem was at the rate of 187 gallons per day per person of the esti- 
mated number contributing sewage in the district. This larger per 
capita discharge is in part because the greater size of the High-level 
Sewer permits the admission of some storm water at periods of 
heavy rainfall. 

AH the sewage of the South Metropolitan System \^ tio"^ ^i^.^-^^'s.^^^ 
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of tJxt'^u^ ilie outfajj j'ipe*- ciSF Ism Inland. Trith tlie eioeption of 
tiuiT frouj a ymaJJ are* in the difmrif of DarehefiO^r and Milton, 
wlii<rij ii!^ */> low tlua 3U beira^ caimar be earri-ed ihk* the Hi^Wevel 
Kewir-r ^xjoejn by pmnpiuLg. The sewage of tlii* area oonsequently 
ifc diqx/bbd of by the eity of BcKiioii throiigi it* main Drainage 
Work*?, aiid for this serriisje a rental is paid to the eity. 

l"hfe ezpenditureg for mainienanoe of the South Metrc^politan Sys- 
tem for the past year were $^7-945-6^*, a flight increase over the total 
r^iquired for lart year. 



VIL SEWERAGE WORKS — FIX.\XC1AL STATEMENT. 

The financial abstract of the receipts, expenditures, disburse- 
mentfif assets and liabilities of the Metropolitan Water and Sewer- 
age Board for the fiscal year of the Commonwealth ending with the 
thirtieth day of November, 1908, was, as stated in connection with 
the Water Works, presented to the General Court in January, in 
accordance with the requirements of chapter 235 of the Acts of the 
year 1906, and a copy of this financial abstract is in part printed 
as Appendix No. 5. 

The following statement of its financial doings, in relation to 
the Metropolitan Sewerage Works, for the calendar year 1908, is 
herewith presented, in accordance with the provisions of the Act of 
1906, ^s a part of the annual report of the Board. 

The Metropolitan sewerage loans authorized for the construction 
of the Sewerage Works of the North Metropolitan System have 
amounted to $6,678,865.73, to which are added receipts from vari- 
ous sources amounting to $35,883.21. The amount of expenditures 
ai)proved by the Board for payment for the year 1908 was $25,- 
141,96 and the total amount of expenditures approved to January 
1, 1909, was $6,171,165.12. The balance remaining on January 1, 
1909, was $438,583.82. 

The loans authorized for the construction of the various parts of 
tho South Metropolitan System have amounted to $8,867,046.27. 
The n^ceipta applicable to the loan fund have been $11,406.82. 
The amount of expenditures approved for payment in the year 1908 
was $560,288,41. The total amount of expenditures approved for 
paynieut from the l)eginning of the works has been $8,741,869.20. 
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The balance remaining for the South Metropolitan System on Jan- 
uary 1, 1909, was $136,583.89. 

The bonds issued on accoimt of the loans have been for varying 
periods, not exceeding forty years, and bear interest at the rate of 
3 per cent, and 3% per cent. The premiums received on account 
of the sale of bonds on the North Metropolitan System have amounted 
to $175,518.65, and those received on account of the South Metro- 
politan System have amounted to $410,132.03. 

The amount expended for maintenance of the North Metropolitan 
System in the year 1908 was $163,515.60 and for the South Metro- 
politan System $97,945.69, a total for both systems of $261,461.29. 

The assessments made to meet interest, sinking fund require- 
ments and maintenance and operation of the North Metropolitan 
System amounted in the year 1908 to $426,267.84 and the assess- 
ments for the South Metropolitan System amounted to $450,741.38. 

The following is a detailed financial statement regarding the 
Metropolitan Sewerage Works : — 

(1) Metropolitan Sewerage Loans, Receipts and Payments. 

The loans authorized for the construction of the Metropolitan 
Sewerage Works, the receipts which are added to the proceeds of 
these loans, and the expenditures for construction, have been as 
follows : — 

(a) North Metropolitan System. 

Loans imder various acts of the Legislature (given in detail in 

report for the year 1901), $5,605,865 73 

Loans under chapters 242, 336 and 399, Acts of 1903, . 500,000 00 

Loan under chapter 319, Acts of 1906, 55,000 00 

Loan under chapter 556, Acts of 1908, 413,000 00 

$6,573,865 73 
Proceeds from sales of property and from other sources to De- 
cember 31, 1908 (of which $18,729.81 is for the year 1908), 35,883 21 

$6,609,748 94 
Amount approved by the Metropolitan Sewerage Commission and 

the Metropolitan Water and Sewerage Board for pa)anent to 

December 31, 1908 (of which $25,141.96 is for the year 1908), 6,171,165 12 

Balance, North Metropolitan System, January 1, 1909, . $4S&,^^^ ^*I 
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Valkr Seirer S800,O46 27 

Lkmuqs QDider tutjotx h^jB of t^ l#fytoape \^Tcn in detul in 

report for liie j^aa- IWl. Xeccnart Briw TaUej Sen«-X 900,000 00 

Loan uzkder cbapccr 315 g£ t2» Ans cf ISOS ^Xfpaoset Ri-rer 

Valiej' Seww.V 

Load wader diapfcr 424 of the Axis of 1SI99. . 

Loan under dbaptcr S56 of the Acts of 1903. . 

Loaas under daaptere 230 and 246 of the Aas of 1904, 

Loan under chapter 406 of the Acts of 190^ . 

Proceeds from aaJes of pn^Krtr aiKi other aooroes to December 

31, 1908 (of which $1,30022 is for the year 1906),. 11,406 82 



4,000 00 

4,600,000 00 

996,000 00 

392,000 00 

1,175,000 00 



$8,878,453 09 
Amount approved by the Metropolitan Sewerage Commissaon and 

the Metropolitan Water and Sewerage Board for payment to 

December 31, 1908 (of which $559,288.41 is for the year 1908), 8,741,869 20 



Balance, South Metropolitan System, January 1, 1909, $136,583 89 

(2) Issues of Metbopolitan Sewisage Loan Bonds. 

The Treasurer of the Commonwealth, under the authority of the 
successive statutes, has from time to time issued bonds designated 
^^ Metropolitan Sewerage Loan," as follows : — 
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METROPOLITAN Seweb Loans, Nobth System. 
Bonds istued. 



DlTI OF SiLt 


i=t 




Prin 
rectiod. 


Date dot. 


^^ 


Apr. 2, 


SBO, 




(500.000 


3 


102,40 


Jan. 1, 1930. , (12.000 00 


Apr. 2. 


SBO, 










600.000 


3 


103 


02 


Jan 


1, 1030, 


16,100 00 


Apr. 2. 


S90. 










B00.000 


3 


108 


62 


Jan 


1, 1930. 


18,100 00 


Apt. 2. 




















Jan 


1, 1930, 


11,636 00 


Apr.. 


890, 










200,000 


S 


103 




Jan 


1, 1030, 




Feb.. 


1891, 










60.000 


3 


104 




Jan 


1, 1030, 




Ibr.. 


891, 


















Jan 


1, IB30, 


36.130 30' 


Mar.. 


8Q1. 










18.000 
36.000 


3 
3 


104 
100 




Jan 
Jrni 


], 1030, 




Feb.. 


892, 










29,000 








Jan 


1, 1930. 




Unr.. 












60.000 


3 


101 




Jan 






June. 


1802, 










436.000 


3 


101 


50 


Jbd 


1, 1030. 




July. 


ISB2. 










160.000 








Jan 


1, 1930. 


11,060 00' 


Aug., 


1802, 










160,000 


3 


101 


50 


Jan 


















3,000 


3 


100 


60 


Jan 


i. 1030, 


16 OO 


Nov., 


1892 










200,000 








Jan 


1.1930, 




Ju... 
Ju.. 


Z': 










36,000 


3 


100 


60 


Jan 


1, 1930. 
1,1930, 


126 00 


Feb.. 


893. 










20,000 




101 




Jan 


1.1930, 


200 00 


F«b., 


893. 
893. 










5,000 


I 


100 


M 


Jan 


1, 1930, 
1, 1930, 


26 00 
1.000 00 


Mar-. 


893. 










94,000 


3 


100 


25 


Jan 


1,1030, 


335 00 


lUyl. 


894, 










464,000 


3 


100 




Jan 




- 


Dot., 


894, 










4,000 








Jan 


1, 1B30, 




Ost., 


804. 










1,000 


3 


100 




Jan 






Nov.. 


891, 










16,000 


3 


100 




Jan 


1, 1030, 


- 


Nov., 


SB4, 










10,000 








Jan 


1, 1B30, 




Deo., 


8M, 










6,000 


3 


100 




Jan 






Apr., 


895, 










300,000 


3 


100 




Jan 


1. 1930, 


_ 


D«.. 


898, 










30.000 


3 






Jan 


1. leao. 




Jime, 


897, 










70.000 


3i 


106 


243 


Jan 


1. 1930. 


6.084 80 > 


Jnne, 


897, 










10.000 


3i 


106 


243 


Jan 


1. 1B30, 


Apr., 


808, 










5.000 


3 


100 




Jan 


1, 1B30, 




Jime. 


S9S, 










166.000 


3t 


100 




Jan 


1. 1930. 


22,843 761 


June, 


898, 












3i 






Jan 


1. 1930. 




Apr., 


900, 










285.000 


3 


103 


948 


Jan 




10,462 20 


lU?. 


093, 










200.000 


3* 


104 


9797 


Jan 


1. 1030, 


9,B50 40 


Msy. 


903. 










60.000 


31 


100 


2424 


Jan 


1. 1943, 




July. 


003. 










260.000 


31 


104 


41B 


July 1. 1943. 


11,047 60 


June, 


006. 










65.000 


31 


103 


09 


July 1. 1943, 


1,899 60 














»8,16O.0OO 










»175,6I8 95 



■ Readjnatment of Tieaeunr. 
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Metropolitan Sewer Loans, South System. 

Bonds issued. 



Dah or Sals. 



Amount 

of Bonds 

sold. 



Rftteof 

Intsrast 

(Per 

Cent). 



Price 
reoetred. 



Date due. 



Premium. 



Apr., 1890, . 

Apr., 1890, . 

May, 1890, . 

Aug., 1895, . 

Feb., 1896, . 

Dec, 1896, . 

Dec, 1896, . 

June, 1897, . 

June. 1898, . 

June, 1899, . 

June, 1899, . 

Sept., 1900, . 

Sept., 1900, . 

Apr., 1901, . 

Sept., 1901, . 

Sept., 1902, . 

Sept., 1902, . 

Sept., 1902, . 

Dec, 1902, . 

Feb., 1903, . 

Apr., 1903, . 

Apr., 1903, . 

Apr., 1903, . 

Apr., 1903, . 

Apr., 1903, . 

May, 1903, . 

May, 1903, . 

July, 1904, . 

June, 1906, . 

June, 1906, . 

Apr., 1907, . 

Apr., 1908, . 



$100,000 


3 


400.000 


3 


300.000 


3 


300.000 


3 


60,000 


3 


136.000 


3 


16,000 


3 


300,000 


^h 


36.000 


3i 


25.000 


3 


1,000,000 


3 


10.000 


3 


912 


3 


40,000 


3 


2,000,000 


3i 


14,000 


3 


600,000 


3i 


160,000 


3i 


200,000 


3i 


100.000 


3i 


100,000 


3i 


176,000 


3i 


203,000 


3i 


26,000 


3i 


133,000 


3i 


996,000 


3i 


4,000 


3i 


392,000 


3i 


164,000 


3i 


21,000 


3i 


300,000 


^h 


700,000 


3i 


18,877,912 



103. 

103. 

104. 

100.686 

100. 

100. 

100. 

106.98 

100. 

100.64 

100.64 

100.79 

100. 

100.916 

106.71 

100. 

107.243 

107.2395 

107.79 

108.26 

106.76 

106.75 

106.76 

106.494 

106.9364 

106.2424 

106.6463 

104.929 

103.09 

103.09* 

101.85 

101.40 



Jan. 1 
Jan. 1 
Jan. 1 
Mar. 1 
Mar. 1 
Mar. 1 
Mar. 1 
Mar. 1 
Mar. 1 
Mar. 1 
July 1 
July 1 
July 1 
Mar. 1 
July 1 
July 1 
July 1 
July 1 
July 1 
July 1 
July 1 
July 1 
July 1 
July 1 
July 1 
Jan. 1 
Mar. 1 
July 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 



1930, 
1930, 
1930. 
1936. 
1936. 
1936, 
1936, 
1936. 
1936. 
1936, 
1939, 
1939, 
1939, 
1936, 
1940, 
1939, 
1940. 
1940, 
1940, 
1940, 
1940, 
1940, 
1940, 
1940. 
1940, 
1943, 
1936, 
1944. 
1946, 
1946, 
1947, 
1946, 



S3.000 00 

12,000 00 

12,000 00 

1,766 00 



20,940 00 

4.088 001 

160 00 

6.400 00 

79 00 

366 00 
134,200 00 

36,215 00 

10369 26 

16,680 00 

8.230 56 1 

6,760 00 

11,812 60 

13,702 60 

1,623 50 

7395 42 

62,174 31 

221 81 

19,321 68 

4.768 60 

648 90 

6.660 00 

9,800 00 



$410,132 03 



1 Readjustment of Treasurer. 



* Not issued or delivered until 1907. 
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(3) Metropolitan Sewer^vge Loans Sinking Fund. 

Under authority of chapter 122 of the Acts of 1899, and section 
14 of chapter 424 of the Acts of 1899, the Treasurer of the Com- 
monwealth was required to consolidate the sinking funds of all the 
Metropolitan sewerage loans into one fund, to be known as the 
Metropolitan Sewerage Loans Sinking Fund. 

The Board received, during the year, from rentals and from other 
sources, to be applied to the sinking fund, $172.41. 

The sinking fund established has amounted at the end of each 
year to sums as follows : — 



December 31, 1899, 
December 31, 1900, 
December 31, 1901, 
December 31, 1902, 
December 31, 1903, 



$361,416 59 
454,520 57 
545,668 26 
636,084 04 
754,690 41 



December 31, 1904, . 8878,557 12 

December 31, 1905, . 1,008,724 95 

December 31, 1906, . 1,146,998 68 

December 31, 1907, . 1,306,850 30 

December 31, 1908, . 1,492,418 98 



(4) Anntjai. Appropriations, Receipts and Expenditures. 

The annual appropriations for the maintenance of the Metropoli- 
tan Sewerage Works, the receipts of the Board which are added to 
the appropriations for maintenance, and the expenditures for main- 
tenance for the year ending December 31, 1908, have been as 
follows : — 

North Metropolitan System. 

Appropriations imder chapters 211 and 582 of the Acts of 1908, . $186,000 00 
Receipts from pumping and from other sources, . . . 618 92 

S186,618 92 
Amount approved by the Board for payment, .... 163,515 60 

Balance January 1, 1909, $23,103 32 * 

South Metropolitan System. 

Appropriation under chapter 213 of the Acts of 1908, $105,000 00 

Receipts from pumping and from other sources, . . 151 53 

$105,151 53 
Amoimt approved by the Board for payment, .... 97,945 69 



Balance January 1, 1909, $7,205 84 

^ Of ^ifl balance, $17,284.43 is the remaining portion of the special appropriation of $40,000 
made by chapter 582 of the Acts of 1908 for the restoration and eqxiVpTiienX ol \}tv!^ Ya.-^'V. ^^^\5scl 
pumping station, on account of the Chelsea fire of April 12, 1Q08. 
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(5) AxrrcAi. AssESSMEXTs. 

Aflftessmentff for the year, amounting to $426,267.84 for the Xorth 
Metropolitan System and to $450,741.38 for the Sonth Metropolitan 
Sy.^tem, were required for the payment of interest and sinking fund 
requirements and the cost of maintenance and operation of works. 
The requirements for the North Metropolitan System were: for 
interest, $191,340.19; for the sinking fund, $54,569.65; and for 
maintenance, $180,358. For the South Metropolitan System the 
requirements were: for interest, $294,682.42; for the sinking fund, 
$54,712.28 ; and for maintenance, $101,346.68. The assessments for 
the North Metropolitan System were made upon the cities and towns 
in the District in accordance with chapter 369 of the Acts of the 
year 1906, and the assessments for the South Metropolitan System 
were made in accordance with ratios fixed by the Apportionment 
Commissioners appointed under the provisions of chapter 424 of 
the Acts of the year 1899. The respective assessments were as 
follows : — 

North Metropolitan Sewerage System. 



Arlington, 

Belmont, 

Boston, 

Cambridge, 

Chelsea, 

Everett, 

Lexington, 

Maiden, 

Medford, 

Melrose, 



$9,507 36 
5,200 39 
75,261 26 
99,768 .95 
28,155 30 
23,092 42 
3,638 02 
33,189 92 
20,019 71 
14,397 93 



Somerville, 

Stoneham, 

Wakefield, 

Winchester, 

Winthrop, 

Wobum, 

Revere, 

Total, 



$59,602 25 

5,343 13 

8,659 83 

9,285 97 

7,605 53 

11,943 75 

11,596 12 

$426,267 84 



Souih Metropolitan Sewerage System. 



Boston, 

Brookline, 

Dedham, 

Hyde Park, 

Milton, 

Newton, 



$186,834 48 
83,757 57 
11,069 82 
14,433 24 
21,451 65 
66,173 70 



Quincy, 

Waltham, 

Watertown, 

Total, 



$27,109 15 
26,527 72 
13,384 05 

$450,741 38 



(6) Expenditures for the Different Works. 

The following is a summary of the expenditures made in the 
rarions operations for the different works: — 
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CONSTBUCnON AND ACQXnSITION OJ 
WOBEB. 



For the Year ending 
December 31, 1008. 



From Beginning of Work 
to December 31, 1008. 



North Metropolitan System. 
Original system, main line and branches, 
Lexington branch, ..... 

Everett branch, ...... 

Wakefield branch, ..... 

Stoneham branch, ..... 

Reve^ extension,. ..... 

Chelsea and Everett outlets, .... 

Wakefield branch extension, .... 

Behnont extension, ..... 

Ifalden extension: — 

Administration, ..... 

Section 64, ...... 

Land takings, purchase and recording, 

Bulkhead, Chelsea Creek, .... 

Stable and locker, East Boston, 
North Sjrstem, enlargement: — 
Administration, ..... 

Deer Island pumping station, extensions and 
additions, ...... 

East Boston pumping station, extensions and 
additions, ...... 



Total North Metropolitan System, . 

South MetropolUan System, 
Oiarles River valley sewer, main line, 
Neponset River valley sewer: — 

Main line, ..... 

Brookline branch, .... 

High-level Sewer: — 
Administration, .... 

Apportionment commission. 
Land takings, purchase and recording, 
Quincy force main, .... 
Quincy pumping station, . 
Section 43, Quincy, .... 
Section 44, Quincy, .... 
Section 45, Quincy, .... 
Section 46, Quincy, .... 
Section 47, Quincy, .... 
Section 48, Quincy, .... 
Sections 48 and 49, embankments, Quincy, 

ft 

Section 49, Quincy, .... 

Section 50, Quincy, .... 

Section 51, Quincy, .... 

Section 52, Quincy, .... 

AmounU carried forward, 



125 00 



210 00 



1218 75 
250 85 



460 60 



1661 66 



22.462 34 



1,313 36 



24.437 36 



125,141 96 



1122 00 





15.383.957 67 




68.585 15 




54,877 12 




35.608 29 




11.574 10 




215,722 79 




71.216 41 




190,081 97 




57.363 06 


$3,610 46 




46.048 60 




4.689 90 






54.349 05 






3,231 00 




71 15 



1661 66 



22.462 34 



1.313 36 



24.437 36 



$6,171,165 12 



$800.046 27 



$866.595 66 
44.935 80 



911,531 46 



$51,621 43 

2,000 00 

355.623 45 

18,351 71 

11.705 68 

411.749 22 

200.543 47 

76.130 36 

62,551 26 

100.786 58 

205.310 20 

81.548 64 

160.020 18 

100.570 35 

87.203 68 

155.800 65 



$122 00 



Xi:£S{ ,^'^ ^'b\\;^w^n 1^ 
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Jir ttM; Tor «&diuc 

InneouiiBr 21. JSK^ 



Ttoo. Bcg^Kuns of Work 






tIS«fi 



KLac^^su % fl.ni.577 73 



Htttttutn 61, Milton. , 
Httetion 62. UtH/m, . 
Heet'wfti esi, M ibon, . 
(inetifm 64, Neponnet River eroMing, 
Beetion 65, Hyde PaHc, 
Hftalum 66, Hyde PafIc, 
' 8edtirm 67, Hyde PArk, Stony Brook croflBins 
Section 66, Hyde Park And Roxbury, 
0eetion 60, We«t Roxbury. 
Section 70, Went Roxbury, 
Hecti^m 71, Went Roxbury, 
Section 72, Went Roxbury, 
Section 73, Went Roxbury. 
Section 74, Went Roxbury and Roxbury, 
Section 76, Roxbury,. 
Section 76, Roxbury, cast-iron force main, 
Section 77, Roxbury, Ward Street pumping 
Rtation,. ..... 

Section 78, Roxbury, connecting sewer, 
Reversion of grade, Huntington Avenue, 

High-level Sewer extension: — 
Ciwrles River valley studies, 
AdminiNtration, .... 

Section HO, day work, West Roxbury and 

Hrookline 

Section ftl, Drookline, 

Section 82, Rrookline, 

Section 82, day work, Park street crossing, 

Section 8!), Brookline, 

Section 84, Drookllne and Brighton, . 

Section 80, Brighton, .... 

Section 86, day work, Brighton, . 

Heotiun 86, Brighton, .... 

tAnd takings, purchase and recording. 



Total for South Metropolitan System, 
ThtJil tor conatmetkm for both systems, . 



\ 



1 



122 00 



$6,497 59 

94.916 02 

118,465 91 

21.901 71 

10 64 

63.441 91 

2.540 30 

205,260 61 

357 01 

43.598 46 

2,173 25 



559.166 41 



. $559,288 41 



. $584.430 37 



KjM3 12 
10LS1$39 
306^6 90 
KB.795 94 

es;.7S3a4 

9ia» 72 
101444 62 

6a7M 13 
I28J96 76 
129.612 28 
127J42 45 

47.554 40 

41.333 37 
253.902 72 

32.298 33 

78.«)3 62 
102.143 68 
131375 55 

91388 22 
127.956 76 
494.290 42 
147.296 69 
137.192 99 

80,342 26 

560.288 31 

35.994 69 

6.503 56 



$3,893 71 
12.829 76 

294.961 91 

122,685 07 

135,927 31 

2.030 18 

93.818 87 

47.592 89 

206.007 24 

66.611 62 

43.639 46 

7.921 08 



5.992,372 37 



1,037.919 10 



\ 



$8,741,869 20 



$14,913,034 32 
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3IAINTENANCK. 


For the Year 

ending 

December 31, 1908. 


From Beginning 

of Work to 

December 31, 1908. 


North Metropolitan System, ..... 
South Metropolitan System, 


$163,515 60 
97,945 69 


$1,429,759 39 
1,212,005 74 


Total for maintenance, both systems, . 


$261,461 29 


$2,641,765 13 



(7) Detailed Financial Statement. 

The Board herewith presents, in accordance with the Metropolitan 
Sewerage Acts, an abstract of the expenditures and disbursements, 
receipts, assets and liabilities for the year ending December 31, 
1908 : — 

(a) Expenditures and Disbursements. 



General Chasacteb or Expenditures. 



For the Year ending 
December 31, 1908. 



CONSTBUCnON OF WORKS AND ACQUISITION BY PuRCTASE OB TaKINO. 

North Metropolitan System, 
Original Bystem, main line and branches: — 
Land takings, purchase and recording, ...... 



Administration: — 
Commissioners, ........ 

Secretary, ......... 

Clerks and stenographers, ...... 

Travelling, ......... 

Stationery, printing and office supplies, .... 

Telephone, lighting, heating, water and care of building, . 
Rent and taxes, main office, ...... 

Miscellaneous expenses, ...... 

Engineering: — 
Chief engineer, ........ 

Engineering assistants, ...... 

Inspectors, ......... 

Travelling expenses, ....... 

Stationery, printing and office supplies, .... 

Engineering and drafting instruments and tools, 
Engineering and drafting supplies, . 

Telephone, lighting, heating, water and care of building, . 
Rent and taxes, ........ 

Miscellaneous expenses, ...... 



AfnourU carried forward. 



S25 00 



$528 00 

72 49 

53 58 

7 59 



12.891 96 

54 30 
125 74 

57 03 
162 73 

22 77 
538 14 



$25 00 



661 66 



3,852 67 
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GssnuL CuMMMCOM. or ExFiaorruBV. 



For ihe Year endmg 
31, 1906. 



Amount brougM fcrwcerd, .... 
North Metropoiiian Su^tem — Coo. 



AdveitinnCt ......... 

Labor And teaming, ........ 

Toob, machmery and appliances, ..... 

Brick, cement, inmber and other field supplies and expeaama. 

Contracts: — 

Sundry bills paid under contract 64, .... 



Real estate: — 
Settlements, 
Legal, conveyancing and expert. 



Total for North Metropolitan Sjrstem, 



SotUh Metropolitan Syttem, 

High-Uvd Sewer: — 
Administration: — 

Telephone, lighting, heating, water and care of building, . 
Miscellaneous expenses, ...... 



Engineers, inspectors, rodmen, laborers and others. 
Tools and repairs of same, .... 

Brick, cement, lumber and other field supplies, . 
Teaming and express, ..... 
Land takings, purchase and recording. 



High-level Sewer Extensiun: — 
Administration: — 

Ck>mmissioner8, ....... 

Secretary, ........ 

Clerks and stenographers, ..... 

Travelling, ........ 

Stationery, printing and office supplies, . 

Telephone, lighting, heating, water and care of building, 

Rent and taxes, main office, ..... 

Miscellaneous expenses, ..... 



S122 00 



$3,500 00 
1,125 00 
1,348 00 



115 40 
196 99 
212 20 



Engineering: — 

Chief engineer, .... 

Engineering assistants, 

Inspectors, ..... 

Travelling expenses, 

Stationery, printing and office supplies. 

Engineering and drafting instruments and tools, 

Engineering and drafting supplies, . 

Telephone, lighting, heating, water and care of building, 



13.333 33 
16,677 69 
12,433 35 
701 20 
409 07 
114 54 
254 22 
770 34 



Amounte carried forward $34,093 74 



$8,751 68 

450 88 

ia72D47 



$318 75 



460 00 
85 



$122 00 



$6,497 59 



$6,497 59 



$4,539 33 



19.923 03 



679 60 



$25.14196 



$122 00 



$122 00 
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General Chabactbb or Expendititees. 



For the Year ending 
December 31, 1908. 



Amounla brought forward, ...... S34 G93 74 

South Metropolitan System — Con. 



High-level Sewer Extension — Con. 
Engineering — Con, 
Rent and taxes, ....... 

Miscellaneous expenses, . . . . . 



756 48 
961 09 



Advertising, ......... 

Labor and teaming, ........ 

Tools, machinery and appliances, ..... 

Brick, cement, lumber and other field supplies and expenses, 
Gontracts: — 

Bruno & Petitti, Section 81, in part, 

Hugh Nawn Contracting Co., Section 81, in part, 

James Driscoll & Son, Section 82, in part, 

Timothy J. O'Connell, Section 82, in part, 

Timothy J. O'Connell, Section 82, in part, 

Chas. G. Craib & Co., Section 83, in part, 

Timothy J. O'Connell, Section 83, in part, . . 

D. F. O'Connell, Section 84 

Geo. M. Bryne Co., Section 85, in part, . 

Hugh Nawn Contracting Co., Section 85, in part, 

D. F. O'Connell Co., Section 85, in part, 

Glenn & Broderick, near Section 86, 

Chas. J. Jacobs Co., Section 86, . - . 



Real estate: — 
Settlements, 
Legal, conveyancing and expert, 



Total for South Metropolitan System, 



Maintenancb and Opbration of Works. 

North Metropolitan System. 
Administration: — 
Commissioners, secretary and assistants, . 
Postage, printing, stationery and office supplies, 
Rent, telephone, heating, lighting and care of building, 
Miscellaneous expenses, ..... 



General superintendence: — 
Chief engineer and assistants, .... 

Postage, printing, stationery and office supplies. 
Rent, telephone, heating, lighting and care of building, 
Mieoellaneous expenses, ..... 



1105 19 

09,286 87 

237 32 

35,419 96 

59,307 70 

50,601 33 

6,486 39 

6,944 96 

7,536 61 

3.975 15 

63,855 14 

2,354 82 

47,661 63 

68.485 40 

75,718 00 

6,993 96 

29.113 23 



12.132 27 
40 98 



16,497 59 $122 00 



36,411 91 



514,083 66 



2,173 25 



559,166 41 



$559,288 41 



$4,310 52 

699 12 

506 15 

63 03 



$5,578 82 



$4,990 00 

273 95 

1,519 55 

231 98 



7,015 48 



Amount carried forward, . . . . . . . . \ . . . V^^M^ ^ 
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GlNBRAL ChAXAOTBB OF ExPINDITUBn. 



For the Year ending 
December 31, 1908. 



Amount brouoht forward^ 



North Metropolitan System — Con. 
Deer Island pumping station: — 

Labor, . . 

Coal 

Oil and waste, ...... 

Water, 

Packing, ....... 

Repairs and renewals, ..... 

Telephone and office supplies, 

Miscellaneous supplies and expenses. 
East Boston pumping station: — 

Labor, 

Coal, 

Oil and waste, ...... 

Water, ...... ^i 

Packing, ....... 

Repairs and renewals, ..... 

Telephone and office supplies, ... 

Miscellaneous suppliM and expenses, 
Charlestown pumping station: — 

Labor, ....... 

Coal, 

Oil and waste, ...... 

Water, 

Packing, ....... 

Repairs and renewals, ..... 

Telephone and office supplies, ... 

Miscellaneous supplies and expenses, 
Alewife Brook pumping station: — 

Labor, ....... 

Coal, 

Oil and waste, ....... 

Water, . 

Packing, ........ 

Repairs and renewals, ...... 

Telephone and office supplies, . . . . 

Miscellaneous supplies and expenses. 



Sewer lines, labor, . 
Supplies and expenses, 



Horses, vehicles and stable account, ....... 

Renewal East Boston pumping station, account Chelsea fire, April 12, 

1908, labor, 

Supplies and expenses, ......... 



Total for North Metropolitan System, 



$14,512 92 


9.485 40 


361 15 


1.220 40 


133 21 


1.021 29 


201 30 


580 64 


18.03158 


11.694 59 


521 92 


1.726 00 


498 21 


2.917 22 


198 85 


1,510 95 


14,399 33 


3,03190 


278 16 


494 40 


56 42 


362 67 


158 72 


524 00 


7.826 35 


2,156 52 


231 80 


181 56 


58 67 


706 24 


118 33 


146 52 



$23,998 54 
3,915 48 



$4.942 49 

6,939 16 
15,776 41 



$12,594 30 



vd.«4v 22 



27.914 02 



27.658 06 



$163,515 60 
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(c) Assets. 

T\ui following is an abstract of the assets of the Sewerage Works, 
a ('/mi\AeUi schedule of which is kept on file in the office of the 
Board : — 

(HficA* f limit ure^ fixtures and supplies; engineering and scientific instruments 
and supplies; horses, vehicles, field machinery, etc.; machinery, tools and 
oth/ff appliances and supplies; real estate connected with works not com- 
pli?t«d; rjompleted works, including real estate connected therewith. 

{d) Liabilities. 
Yhovci arc liabilities as follows: — 



ff 



Diia on monthly pay rolls, $1,081 49 

Thcro are other current bills unpaid, which have not yet been 
ro(*r«iv(«d. 
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n Monthly Bslimaieg, not due until CompUtio 
Claims are settled. 



ojConiTocta or until 



N.«. 


Wert. 


A«o™.. 


High-level Sewer :- 

National Contracting Co., . 

E. W. Everson & Co., 
High-level Sewer Extension: — 

Bruno & Petitti, 

Hugh Nawn Contracting Co., 

Timothy J, O'Connell, 

Geo. M. Bryne Co., . 

Hugh Nawn Contracting Co., 

D. F. O'Connell Co., . 

Chas. J. Jacobs Co., . 
North MetropoUtan Conatniction :— 
T.H.Gill&Co., 


Sect. 73, contract abandoned, 
Sect. 75, . . . . 

Sect.Sl,inpart, 
Sect. SI, in part. 
Sect. 82, in part. 
Sect. 85, in part. 
Sect. 85, 1.1 part, 
Sect. 85, in part, 
Sect. 86, in part, 
Sect. 86, . 

Sect. 64, . .' . 


$5,516 17 ' 
1,000 00 

4,583 82 
1,605 49 
60 00 
2,508 51 
1,946 60 
13,362 00 
1,336 67 
5,137 60 

2,425 90 








$39,482 76 



' Dunages ckimcd by the CoaunanneBltb on accoUDt of the abandoDment of the contraot ex- 

On the claims of the following it is impossible to state the amounts 
dne for land and other damages, as no sums have been agreed upon, 
and suits are now pending in the^ courts for the determination of 
most of them : — 

Anna L. Dimican, Carrie S. Urquhart, N. Jefferson Urquhart, 
Edwin N. Urquhart, Richard Jones, James Doherty, Michael 
Kland, William H. Gibbons, Francis Normile, George A. Goddard, 
Boston & Albany Railroad Company. 



VIII. CONSUMPTION OF WATER. 
The average daily consumption of water in the cities and towns 
supplied by the Metropolitan Water Works amoimted to 127,301,000 
gallons. This was an increase in the total daily constmiption over 
that of last year of 2,230,000 gallons. The average daily consump- 
tion 3>er inhabitant during the year was 134.7 gallons, an increase in 
the daily per capita consumption of 0.9 of a gallon. These are the 
amotmts as determined at the pumping stations and by the flow 
through the Weston Aqueduct, and include the estimated yield of 
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Spot Pond. The average daily quantity of water measured by the 
Venturi meters as delivered to the various municipalities is, owing 
to leakages from the reservoirs and pipe lines and slightly to the 
use of water at the pumping stations, somewhat less than the amount 
above given, the average daily quantity consumed, according to the 
latter measurement, being 125,441,000 gallons, which is equal to 
133 gallons per inhabitant. The consumption of water, therefore, 
increased in a proportion rather closely corresponding to the in- 
crease of the population, the per capita consumption being but 
slightly greater than that in the preceding year. 

The year was, on the whole, favorable to a lesser consumption, 
owing more especially to the circumstance that there were fewer 
considerable periods of continued very cold weather. The extreme 
dry weather of the warm season prevailed largely after the time 
when the demand is made for the sprinkling of lawns and the water- 
ing of vegetable gardens. There was, however, a marked increase 
in the consumption for certain consecutive days or weeks during 
the summer over similar periods in any previous year. 

There was an increase in the daily per capita consumption in 
10 municipalities and a decrease in 8 municipalities. The large 
amount of water which is wasted or unnecessarily consumed is 
again illustrated by the accompanying diagram, which shows the 
average rate of consumption during the entire day, and the average 
rate of consumption at night between 1 a.m. and 4 a.m., the rates 
of consumption in each case being compared with the average rates 
in the preceding year. The quantity of water passing through the 
pipes between the hours of 1 and 4 in the morning, when there 
is certainly a very small quantity used for any legitimate or neces- 
sary purpose, amounts in the entire district to an average daily 
rate of 84,9Y2,000 gallons, which is 68 per cent, of the entire con- 
sumption, and amounts to 90 gallons per inhabitant. The average 
daily consumption during these hours for the coldest week of the 
year, February 1 to February 8, was 151,8Y3,000 gallons, or 21 
per cent, above the average of the year for the entire day. 

These figures are conclusive in showing that a large proportion 
of the water furnished to the District is wasted, and that this waste 
occurs to a great extent on account of leakages in the local water 
pipes and bad plumbing in the houses. 

The meter act, so called, passed by the Legislature in the year 



diagram showing 
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1907, went into effect only at the beginning of the year 1908. Its 

provisions required that all water services installed after December 

31, 1907, should be metered, that after that date 5 per cent, of 

the water services which were then nnmetered should annually be 

equipped with water meters, and that thereafter each consumer should 

be charged in proportion to the amount of water used. The returns 

furnished to the Board indicate that the provisions of the act have 

been substantially complied with by all of the municipalities of the 

District except the city of Boston and the town of Revere. The 

city of Boston reports that nothing has been done in the way of 

supplying meters under the provisions of the act. In the town 

of Revere there has been a partial compliance with the act, but 

neither all the new services nor the required percentage of old services 

have been installed. 

Several of the cities and towns have been installing meters at 
a much greater rate than is required by the act, apparently with 
the intention that all of the water services shall be metered at an 
early date. All the services in the towns of Milton, Belmont and 
Watertown and the city of Melrose are now metered and nearly 
all of the services in the city of Maiden. 

The influence of meters upon the consumption of water is shown 
in a comparison of the per capita consumption in the cities and 
towns where meters are in general use with that of other cities and 
towns where but few meters have been installed. In Milton, 
Maiden, Watertown and Belmont, where the percentages of meters 
installed were at the beginning of the year respectively 100, 96.1, 
100 and 100, the average per capita rate of consumption in the 
month of February, the period of greatest consumption, was 36, 
44, 53 and 57 gallons. In Revere, Everett, Winthrop and Stone- 
ham, where the general conditions are similar but where the per- 
centages of services metered were at the beginning of the year 
respectively 5.57, 2.25, 3.37 and 2.25, the average per capita con- 
sumption in the same month was respectively 99, 104, 110 and 116 
gallons. 

The most notable instance of the influence of the introduction 
of meters is found in the case of the city of Melrose. At the begin- 
ning of the year the percentage of services metered was 30.85. By 
the persistent effort of the city substantially all of the water serv- 
ices had been metered at the end of tVie yesiT, Tti'fe ^i^Jc5 ^^'t 
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capita consumption was reduced during the year from 118 gallons 
to 89 gallons, and in the month of December the daily per capita 
consumption had been reduced to 61 gallons, — a reduction ex- 
ceeding 47 per cent, as compared with the consumption in December 
of the previous year. 

In the city of Boston the daily per capita rate of consumption 
during the past year was 158 gallons, and during a continuous 
period of one month, in which the largest demands were made upon 
the system, the consumption in that city reached a daily average of 
179 gallons per capita. The city of Boston consimaes about 78 per 
cent, of the entire quantity of water furnished, and it is necessary 
to make provision to supply sufficient quantities of water to meet 
the requirements for continuous periods of months, if not of weeks, 
rather than for the entire year. 

In this city at the end of the year 1908 there had been installed 
meters on 5,372 services out of a total of 94,960 in use, being 5.7 
per cent, of the whole number of services. Of the 1,177 new serv- 
ices installed in the year only 98 were metered. 

It is true that in Boston the quantity of water used for business 
and manufacturing purposes is large, and the travelling and subur- 
ban population from outside the city, which uses the water, is 
not included in the census population which forms the basis for the 
rate of consumption. These circumstances, however, do not account 
for the very great rate of consumption in that city. That there is 
unnecessary consumption and waste of water is shown from the fact 
that between the hours of 1 and 4 in the morning the rate of con- 
sumption is about 68 per cent, of that for the entire day. 

A comparison of the daily use of water in the various districts 
of the city further shows that the consumption of water for business 
purposes and by travelling and suburban visitors does not account 
for the excessive rate of consumption. For instance, in the Brighton 
high-service district, which is almost entirely residential, the con- 
sumption during the month of May last, which was not exceptional, 
was at the average daily rate of 184 gallons per person, and between 
the hours of 1 and 4 in the morning the lowest rate on any one 
day of that month was 127 gallons per person. The daily per capita 
rate of consumption in that month was in Brighton 184 gallons, 
and in West Roxbury, also a residential section, was 147 gallons. 

The increasing consumption, especially during the two or three 
months in the year when the greatest deniaii^^ a^^ TSiaftL<^ ^3^^Ti ^'^ 
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supply, has become so great as to equal if not to exceed the capacities 
of the aqueducts, pipe lines and pumping facilities. The Board 
has repeatedly urged, not only upon the city of Boston but also 
upon the other cities and towns of the District, the adoption of 
measures which shall check and prevent, through the introduction 
of meters and more rigorous inspection, or otherwise, the waste 
and unnecessary consumption of water which has prevailed to a 
greater or less extent in the different municipalities. It has been 
compelled to seek from the present Legislature appropriations, 
which seem immediately necessary as a matter of safety, for an 
additional supply main to bring wat^r from the terminus of the 
Weston Aqueduct at the Charles River, and for additional pumping 
machinery at Chestnut Hill, at an estimated cost of $900,000. 
These additions might have been deferred for a considerable period 
were it not for the startling increase in recent years in the consump- 
tion of water, which has gone far beyond the original calculations 
made by the State Board of Health of the probable or possible require- 
ments of the District. 

The careful investigations which have been made demonstrate, 
in the opinion of the Board, that at least one-third of the present 
consumption of the District is not only unnecessary but wasteful. 
Unless the present rate of consumption is soon largely decreased the 
time is not far distant when still further works will be required 
and new sources of supply must be acquired, both much in advance 
of the time when it was expected that they would be called for. 

While the expenditures incurred under the appropriations made 
for the Metropolitan Water Supply are returned to the State treas- 
ury by the municipalities of the Metropolitan District, and the 
expenditures are ultimately met by the individual water takers 
through the payment of the water rates, and while the various 
municipalities are themselves peculiarly called upon to use every 
effort to postpone as long as possible extensions to the water system, 
it would seem to be the dutv of the Commonwealth to take such 
action as would tend to prevent unnecessary and wasteful consump- 
tion of water, even in justice to the residents of those other dis- 
tricts in the Commonwealth whose lands must be taken and other 
properties affected in value and whose business interests must be 
impaired when the exigency arises for taking further sources of 
water supply. 
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IX. ELECTROLYSIS. 

Investigations have been continued during the year relative to 
the damages being caused to the water pipes by the electric currents 
maintained by the street railways where their tracks approach the 
main pipe lines. Measurements have been made throughout the 
District of the currents of electricity which have been caused to 
flow along the various pipe lines, and to further this work, and, 
if desired, to control the currents, four more insulating joints have 
been installed. 

The investigations show in several places an increasing current 
of electricity and consequent increasing injury from electrolysis, 
particularly on the westerly low-service pipe line between the Chest- 
nut Hill Reservoir and the Mystic River, the low-service pipe line 
between Chestnut Hill Reservoir and the Maiden River and the 
low-service pipe line in Chelsea and Everett. 

The 48-inch pipe line in Boylston Street, Cambridge, between 
the Charles River and Eliot Street, for a distance of nearly 1,000 
feet has become so affected that it may become necessary to replace 
the pipes during the coming year at a considerable expense. It is, 
of course, diificult in many places to determine the exact condition 
of the pipes, as this cannot be ascertained without excavating the 
trenches. 

X. LEGISLATION IN THE YEAR 1908. 

Acts were passed by the Legislature of the year 1908 making an 
annual appropriation for the maintenance and operation of the 
Metropolitan Water System of $433,000 (chapter 198) ; and like 
appropriations for the North Metropolitan Sewerage System of 
$146,000 (chapter 211) and for the South Metropolitan Sewerage 
System of $105,000 (chapter 213). A special act was also passed 
to authorize the Board to restore the East Boston sewerage pumping 
station and to erect other buildings recently damaged and destroyed 
by fire, and the sum of $40,000 payable from the maintenance fimd 
was appropriated (chapter 582). 

The Board was authorized to expend from the Water Loan Fund 
in various sums an amount aggregating $591,500, and further loans 
were authorized to an amount not exceeding $398,000 (chapter 558). 
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The Board was also authorized to construct extensions and addi- 
tions to the Deer Island and East Boston pumping stations and the 
total sum of $445,000 was appropriated, and further loans on account 
of the Xorth Metropolitan Sewerage System were authorized to the 
extent of $413,000 (chapter 556). 

By chapter 560 the Board was authorized, upon the application 
of the town of Swampscott and upon its payment of such sum as 
the Board might fix, to include the town in the Metropolitan Water 
District, and to furnish it with water under the terms prescribed 
by the Metropolitan Water Act. 

XI. RECOIVIMENDATIONS FOR ADDITIONAL WATER AND SEWER- 
AGE LOANS. 

The Board, in its abstract of the annual report to the Legislature 
at the beginning of the session of the year 1909, made the following 
statements and recommendations regarding additional water loans 
for necessary construction for the coming year and the discharge 
of liabilities already accrued and existing : — 

" It appears from the foregoing financial statement that on Decem- 
ber 1, 1908, the balance remaining unexpended on account of the 
amoimt of the Metropolitan Water Loan Fund, authorized for the 
construction and acquisition of works, was $393,141.13. 

" The Legislature of last year authorized expenditures on account of 
the Metropolitan Water Works as follows : for a power plant at the 
Wachusett Dam, a sum not exceeding $115,000; for concrete walls 
and tile floor at the gate and power house at Wachusett Dam, a sum 
not exceeding $7,000; for a new 48-inch main from Chestnut Hill 
Reservoir to the Boston city line, a sum not exceeding $190,000; 
for the completion of the Arlington pumping station and its equip- 
ment, a sum not exceeding $14,500 ; for the construction of sewers, 
cesspools and other improvements necessary on the watershed of the 
Wachusett Reservoir, a sum not exceeding $5,000 ; for settlement of 
suits now pending in the courts and for claims and reserves payable 
on completed contracts, a sum not exceeding $260,000, making a 
total of $591,500. 

" The work of laying the new 48-inch main from Chestnut Hill 
Reservoir has been begun, and the sum of $53,009.26 has been so 
far expended upon it; the sum of $9,453.03 has been eTL^euLdai 
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'♦r-rar-t ■i.r- •',ir.r/tfr''i';a li 'ixt -"Lriiiiirr'.-a "Tizizuii rtirio:^.: ind the 

.*a- .^-rt •-.^:p»-ii«i**-i !a 'iitr -♦frrit-iiienr r -"ii3 .iiL'l ^iiims and ike 

*r:£ii*rniift<J. !a -Mmeeti-ia -^tk :ke XackiLser: Z»ain and Reservoir, 
•^i^r '^^x*txi Afi II earner, 'ke Distribriti"a S^-'em and for the c«3inr 
r#l^fion 'ti -^rkfrr minor -.rork=, *he -^um i &l~j}'^Z.*'}'l^ 

" fr !.-T ''Kijf^'Jfni "kat ail 'ke -vork jeCTH inder 'ke ai»re-naiiie<i 
ar/oroririurioti.-i -f la.-r "*=-ar -iriil ije <.t-^inDit:tei ^tliiii die amounts 
allow«Tfj : >iiid. ina-'^muck as some >i :ke most iniDortanr suits have 
\rfrfm. 'ifrtr.ieti for lesa rkan rke amounts »?iaiTne*L it is estimated that 
*hf: ttsAskUi'J: of rke appropriation maiie for rhis purpose wiil be more 
rhau -iitficifrnt *o meet 'ke -nit= and ••iaims -itill remaining unsettled. 

■' Xo "^ork kaa Ijeen anderraken under the appropriation, tor a power 
plant at Warrhuiett Dam and for the walls and door of the power 
iufiLrfi. for which payments of •'S115J»0 and ^7,000 were respectively 
SLUtlyfrizfffL The crjnstruction of the power plant and the laying 
of rhe rto^ir in the power house have necessarily been postponed to 
await a 'let^-rmination in negotiations which have been pending with 
the otficialH of the town of Clinton for the disposal of the power 
to lie ^eneratefl, and for fixing the valuation of the plant for purposes 
of taxation. 

" Fn arldition to completing the work already authorized, it is 
Af^nif-A necessary by the Board to continue, in accordance with the 
rerjiiirement.^ of the original Metropolitan Water Act, measures for 
rr;rnovin^ from the watersheds the more threatening sources of pollu- 
tion fiuA for the purification of the water supplied to the District. 
MiK'h of thi.-H work, in order to be accomplished economically, must 
\k'. ofirrioA out when the favorable opportunities occur, or must be 
iinHrjrfftkf^n when the emergencies arise. It is recommended that 
f\u^ CiXffcruWtura of $15,000, in addition to the balance of last year's 
npproprifttion, })e authorized for this purpose. 

" Tfi/Tf fthoulrl also be sums available for small extensions of the 
f ?i«frilMif.!OTi Syst^'m, which are from time to time called for, for 
f!irni«hmj? Rtipplins of water to the various portions of the Metro- 
(lolifnti t)ifltrict in the quantities or at the pressures required under 
fluMi* (*ltnfigliig nireiinifltnnces. For this purpose it is recommended 
ihni tiiithimtv he ^iveti to expend n sum not exceeding $10,000. 
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" It has become necessary to construct a new main for supplying 
water to the town of Winthrop. So long as water was furnished for 
the supply of the towns of Revere and Winthrop through the Revere 
Water Company, the water for both towns was delivered to the Com- 
pany at a ix)int in the town of Revere. The town of Revere has 
now, however, acquired the property of the Water Company, and 
water is furnished by the Metropolitan Works directly to the two 
towns. The town of Revere, consequently, owns a small portion of 
the pipe line through which the Metropolitan supply is furnished 
to the town of Winthrop. The Metropolitan Water Act requires the 
Board to supply each city and town by delivering the water into 
a main pipe or reservoir of the city or town ; and now, inasmuch as 
the town of Revere is about to require the old main for its own 
purposes, it will be necessary to supply the place of the town's main 
by a new main, at an estimated expense of $14,500. 

" There is the balance of $393,141.13 remaining still imexpended 
for which loans have been authorized, which will cover all sums re- 
quired to complete the operations already undertaken under last 
year's appropriations, to construct and equip the power plant and 
finish the power house at the Wachusett Dam, to satisfy imsettled 
suits and claims, and, in addition, to provide for the proposed 
appropriations above recommended for the ordinary or necessary 
operations of the Board. 

" There are some larger needs of the District, to which the Board 
is compelled in the present year to call the attention of the Legis- 
lature. The increasing consumption of water in the District neces- 
sitates, in its judgment, the beginning of the construction of some 
additional works of distribution of the water supply which it has 
been hoped might be postponed for some years to come. 

" The present trouble arises not from the lack of water in storage, 
but from the want of sufficient means to bring the necessary supply 
of water from the storage reservoirs into the District. The water 
in the Wachusett and Sudbury reservoirs, the main sources of sup- 
ply, is brought into the District by the Sudbury and Weston aque- 
ducts. The Sudbury Aqueduct is capable of bringing 100,000,000 
gallons of water i)er day to the Chestnut Hill Reservoir and pimiping 
stations. The new Weston Aqueduct is built with a capacity of 
300,000,000 gallons per day, and extends from the Sudbury Reser- 
voir only as far as the Charles River. IFroin t\i\^ \.etm\w^ ^woi^ 
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of the aqueduct a .single main pipe line with a capacity of 30,000,000 
gallon£ per dav has thus far been laid into the District, and it is 
in accordance with the original scheme that additional mains shall 
be laid from this terminus into the District from time to time as 
they shall be required* 

" The other source of supply is Lake Cochituate, from which water 
is brought by the Cochituate Aqueduct, having a capacity when in 
use of 20,000,000 gallons daily. 

" The possible maximum capacity, therefore, of all the aqueducts 
and the pipe line for bringing water into the District is 150,000,000 
gallons per day; but this maximum is for considerable periods re- 
duced to 130,000,000 gallons, because there are times, particularly 
in the winter season, when the consumption is the greatest, when 
the Cochituate water is unsuitable for drinking purposes and is 
shut off. 

" The consumption of water in the District, which is constantly in- 
creasing, has at times already become so great as to equal if not to 
exceed the present capacity of all the aqueducts and pipe line, so as 
to compel at times the drawing down of the distributing reservoirs 
within the District. The present average daily demand for consump- 
tion is 128,000,000 gallons, but during continuous periods of two or 
three months in the winter the average daily consumption reaches 
140,000,000 gallons, and it is estimated that by the time a new pipe 
line can be placed in operation such consumption will reach a daily 
rate of 164,000,000 gallons. Allowing, however, even for a very 
moderate increase in the present consumption, the present facilities 
for furnishing water to the various portions of the District will, by the 
time the new works can be constructed and put into operation, be 
severely taxed. 

" The Board believes it wiser and more economical to lay a 60-inch 
main instead of a 48-inch main ; and it accordingly recommends that 
authority be given to lay such a main from the terminus of the 
Weston Aqueduct at Charles River to make connection with the 
present mains near Chestnut Hill Reservoir, a distance of about 7 
miles, at an estimated cost of $750,000. Such a main will have 
a daily capacity of 47,000,000 gallons. 

^^ For like reasons the Board deems that it has become necessarv to 
provide an additional pumping engine for the high service at the 
Chestnut Sill pumping station. Arrangements were made two years 
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ago for the utilization of the low-service station, in order temporarily 
to provide for emergencies which might arise in the high service. 
The called-for extensions of the high service, as well as the increas- 
ing consumption, are making such demands upon the pumping 
service that the Board is compelled to believe that it is unsafe to 
put off longer the installation of an additional pumping engine for 
the high service. 

" The Chestnut Hill high-service station has at present one engine 
having a capacity for pumping 30,000,000 gallons daily, and three 
small engines having a combined daily capacity of 36,000,000 gal- 
lons. There are periods when the large engine (as well as the smaller 
engines) vnll by accident or otherwise be put out of service, and 
in such times the total daily pumping capacity of the station is 
reduced to 36,000,000 gallons. The present consumption of the 
district supplied is nearly 38,000,000 gallons daily, and for certain 
continuous periods it now reaches 44,000,000 gallons per day. It 
is estimated that by the time an additional engine can be installed 
the average daily consumption of this district will reach 46,500,000 
gallons, and that the consumption for considerable periods will re- 
quire the daily pumping of 52,500,000 gallons. 

" The Board recommends that authority be given to contract for the 
eonstruction of a new engine, having a daily capacity of 30,000,000 
gallons, at an estimated expense of $150,000. 

" An act was passed by the last Legislature permitting the admis- 
sion of the town of Swampscott into the Metropolitan Water District. 
The town has been supplied with water from the Metropolitan Dis- 
trict for the past ten years, under a contract which has just expired. 
The furnishing of water to that tov^n and to the town of Nahant, 
which was admitted into the District, necessitated supplying water 
to these towns through the main which was originally designed and 
used only for the municipalities of Everett, Chelsea, Revere and 
Winthrop. The large increase in the consumption of all these cities 
and towns has had the effect, at times of great demand, seriously 
to decrease the pressure in both Nahant and Swampscott, which 
are now situated at the end of the pipe line. If the town of Swamp- 
scott shall be admitted into the Metropolitan Water District, as is 
now proposed, it will be necessary to lay an additional main in 
Everett, Chelsea and Revere, for a distance of a little over 2 miles, 
at an estimated cost of $68,000. 
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" The Board accordingly recommends that, in addition to complet- 
ing the works and making the expenditures authorized by the 
Legislature of last year, it be empowered to expend: for the pro- 
tection and purification of the waters of the Wachusett watershed, 
a sum not exceeding $15,000; for making small extensions of the 
Distribution System, a sum not exceeding $10,000; and for con- 
structing a new main for the town of Winthrop, a sum not ex- 
ceeding $14,500, — for all which the loans already authorized will 
be sufficient. 

" The Board also recommends that authority be given to make ex- 
penditures for the following works : — 

For laying a water main from the tenninus of the Weston Aqueduct 
to a connection near the Chestnut Hill Reservoir, a sum not ex- 
ceeding ........... $750,000 

For an additional pumping engine for the high service at the Chest- 
nut Hill pumping station, a sum not exceeding .... 150,000 

For laying a new main in Everett, Chelsea and Revere, a sum not 
exceeding .......... 68,000 

Total; $968,000 

" For accomplishing these purposes, authority will be required for 
issuing additional Metropolitan Water Loans to the amount of 
$968,000." 

It was also suggested that legislation should be adopted for the 
protection of the distributing reservoirs from the large numbers of 
gulls and ducks which make especially Spot Pond and the Chestnut 
Hill Reservoir their resort, as follows : — 

" Much complaint has been made to the Board from time to time 
regarding the numbers of gulls and wild ducks which resort, par- 
ticularly in the spring and autumn months of the year, to the dis- 
tributing reservoirs in the Metropolitan District. The trouble arises 
principally at Spot Pond, where the number of these birds has on 
a single day reached apparently as many as 2,000. The gulls are 
found in rather larger numbers than the ducks. 

" The presence of these birds causes an offensive condition at the 
points in the pond where they particularly congregate, which tends 
to pollute the water, and they are certainly a menace to the public 
health. 

" Various means have been taken to drive the birds from the pond. 
Blank cartridgea have been fired to a very considerable extent, both 
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from the shores and from boats, but the relief has been only tempo- 
rary, particularly in the case of the gulls. It would seem that the 
gulls especially, though at first frightened, have quickly learned to 
recognize that the shooting is harmless. It is possible that if pro- 
vision should be made to enable the Board to provide and man a 
motor boat, which should frequently patrol the pond, the birds might 
be kept away from the pond; but the experiments which have been 
made indicate that such a patrol would not prove effective in driving 
away the gulls, at least. 

" Under the statutes of the Commonwealth gulls and certain kinds 
of ducks are protected throughout the year, while other ducks are 
protected during a portion of the year. 

" The Board suggests that some employes of the Board, specially 
authorized thereto, be empowered under proper regulations to shoot 
gulls and ducks when resorting in considerable numbers to the dis- 
tributing reservoirs of the Metropolitan Water Works, so that, in 
case other methods fail, this means of relief may be adopted for the 
protection of the water supply." 

Bills have also been introduced, at the instance of the Board, 
first, to define more clearly the law regarding annual payments in 
lieu of taxes to cities and towns in which lands are held for water- 
supply purposes, and second, to authorize the Board to furnish 
water for the supply of sections of cities and towns in which the 
water-pipe system is owned by a city or town within the Metro- 
politan Water District. 

No new appropriations for the Sewerage Works were called for, 
but report was made concerning the expenditures for the enlarge- 
ment of the Deer Island and East Boston pumping stations and the 
High-level Sewer extension. 

" The Board was authorized by the Legislature of the year 1908 to 
proceed in the North Metropolitan System upon the enlargement 
of the East Boston and Deer Island pumping stations and the instal- 
lation of new engines and pumps, and for these purposes was au- 
thorized to expend in the years 1908, 1909 and 1910 the sums of 
$250,000 and $195,000 respectively. 

" The work of enlarging the Deer Island station has been begun, 
and a contract has been awarded for the building of the new engine 
and boilers for the station. There was expended on account of this 
enlargement, during the past fiscal year, the Bum oi %Vl,'?>^^.V^. 



84 METROPOLITAN WATER [Pub. Doc. 

^^ The great fire in Chelsea, which occurred in April of last year, 
caused the partial destruction of the East Boston piunping station, 
and the total destruction of the stable, locker and other buildings 
connected with it. It was necessary to repair the station and the 
pumping engines with the greatest possible expedition, in order that 
the interruption in sewage disposal should not injuriously affect the 
health of that portion of the District For this purpose a special 
appropriation of $40,000 was provided, which was made chargeable 
to maintenance. The occurrence of the fire, however, induced the 
Board to defer for a time the construction of the enlargement of 
the station, and to enter upon a careful investigation as to the future 
requirements of the North Metropolitan System. It has finally been 
determined advisable to proceed as contemplated with the plan of 
enlarging the station originally adopted. The work upon these two 
pumping stations does not call for any further appropriations. 

" The land in East Boston on which the stable and locker buildings 
had been erected was sold for the sum of $17,500. The Board was 
authorized by the last Legislature to use the money received from 
this sale for the purchase of land and the erection of stable and 
locker buildings thereon, and this sum is believed to be sufficient 
for the purpose. 

" The Legislature of the year 1906 made provision for the extension 
of the High-level Sewer in the South Metropolitan System through 
portions of Boston and Brookline, for which an appropriation of 
$1,175,000 was made. The work of constructing this extension has 
been continued during the past year with an expenditure of $567,- 
866.15 ; and will probably be completed by the middle of the current 
year. The construction of the extension of the High-level Sewer 
will be accomplished within the amount appropriated." 

XII. FUTURE WORK. 

The maintenance and operation, for the year 1909, of the various 
works for the water supply and distribution of water in the cities 
and towns in the Metropolitan Water District, and of the works 
constructed for the collection and disposal of the sewage in the 
various cities and towns in the North and South Metropolitan 
Sewerage districts, will require, according to the estimates given 
to the State Auditor, a total expenditure of $699,100. The Board 
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has included in this amount the sum of $30,000, which it deems 
necessary to expend in order to carry on the improvements which 
have been made in the Snake Brook branch of Lake Cochituate. 
It is proposed to divert the street washings and other overflows in 
the village of Cochituate and the contents of a small brook which 
flows through the village, so that they shall not be discharged into 
the lake or any of its tributaries. 

The laying of the new 48-inch main from Chestnut Hill to the 
boundary line between the town of Brookline and the city of Bos- 
ton, in order to reinforce the water supply of that city, will be 
continued and finished within the year. 

The increasing consumption of water in the District has com- 
pelled the Board to ask for authority to construct a second main 
from the terminus of the Weston Aqueduct into the District, and, 
if authority is granted, the Board will proceed to lay a 60-inch main 
line for a distance of about seven miles, and will also proceed to 
have built a new pumping engine having a daily capacity of 30,- 
000,000 gallons, to be installed at Chestnut Hill for the high service. 

It is probable that the town of Swampscott will seek admission 
into the Metropolitan Water District in accordance with the terms 
of the act which was passed by the Legislature of last year. In case 
the town shall be admitted into the District, or even in case the 
contract for supplying water to that town, which has just expired, 
shall be renewed, it will be necessary to lay an additional main in 
Everett, Chelsea and Revere for a distance of a little over two miles. 

To fulfil the requirements of the Metropolitan Water Act the 
Board will be obliged in the coming year to lay a new main in the 
town of Winthrop, for a length of about three-quarters of a mile, 
to take the place of an old main now belonging to the town of Revere, 
and which is required by that town for its own purposes. 

Extensions of the distribution system become necessary each year 
in order to provide for the new connections which are made in differ- 
ent localities of the District. The request has very recently been 
made for an extension of the high-service mains in the town of 
Belmont to a section of that town which the town is about to provide 
with a water supply, and similar necessities are from time to time 
arising in the different parts of the District 

The Board will also be expected to continue the policy originally 
called for hy the report of the State Board oi ^e«\\\i ycl \%^^^ ^\. 
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gradually removing the more threatening sources of pollution and 
pursuing measures for the purification of the water supply. 

The installation of a power plant at the Wachusett Dam has been 
deferred to await the determination of the town of Clinton regarding 
the valuation for taxation of the proposed plant and the disposal 
of the power which may be produced. 

There still remain for settlement and adjustment suits and claims 
for a considerable amount on account of the construction and acqui- 
sition of works. 

The extension of the High-level Sewer from its connection at 
Jamaica Plain with the main sewer to a point near the boundary 
line in Brighton and Newton will be completed early in the current 
year. 

The work which is already begun will be continued upon the en- 
largement of the Deer Island pumping station in the North Metro- 
politan District, and it is expected that a corresponding enlargement 
of the East Boston pumping station will be entered upon early in 
the year. 

The Board has been making, through its engineers, investigations 
of the future needs of the North Metropolitan System, in which, 
during the twenty years since it was established, there has been 
much increase of population and business. Some of the lines of 
sewers, notably the Mystic valley main sewer, are approaching the 
limits of their capacities, and it is anticipated that the question of 
the future provision for that System will be brought under the 
consideration of the Board during the current year. 

The detailed reports of the Chief Engineer of the Water Works 
and of the Chief Engineer of the Sewerage Works, with various 
tables and statistics, are herewith presented. 

Respectfully submitted, 

HENRY H. SPRAGUE. 
HENRY P. WALCOTT. 
JAMES A. BAILEY, Jr. 

Boston, February 26, 1909. 
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REPOET OF CHIEF ENGINEER OF WATEE WOEKS. 



To the Metropolitan Water and Sewerage Board. 

Gentlemen : — The following is a report of the work under the 
charge of the Chief Engineer of the Metropolitan Water Works for 
the year ending December 31, 1908. 

General Statement. 

The work under the charge of the Chief Engineer includes not 
only the construction of new works but also the maintenance and 
operation of the works; and as the construction work, which was 
begun in 1895, was practically finished in 1906, the work at present 
is principally connected with the maintenance and operation of works 
already built. There has been, however, some construction work 
in progress during the past year, the principal items of which are 
a new 48-inch main for increasing the supply of water in the Bos- 
ton low-service district, an extension of a 16-inch supply main in 
Arlington, the construction of stop-planks and fence at the overflow 
of the Wachusett Dam, the removal of soil from the Wachusett 
Reservoir and the completion and testing of the pumping engines 
at the new Arlington station. 

Organization. 

The position of Superintendent of Pipe Lines and Reservoirs 
in the Distribution Department was made vacant on July 17 by 
the death of George E. Wilde, who had held the office since the work*, 
were first operated, on January 1, 1898. Samuel E. Killam, who 
had previously been employed in the engineering force, was pro- 
moted to fill the position made vacant by Mr. Wilde's death. 

The principal assistants employed under the direction of the 
Chief Engineer at the close of the year were as follows : — 
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Elliot R. B. AlUrdiciCu Sup^rinli^mUnt, Wachuaett Department. 

i. barlet K. Hahfrstnih, ^nperimt indent, Sudbury Department. 

Samuel R. Killam, . ^ np^r^nt indent ^ Pipe Lines and Reservoirs, Bit- 

tribntion DeDartm*'nt. 

Arthur R. 0*Neil, Superimlendt^nt, Pumping Stations. Distribution De- 

partment. 

William E. Fom, Dirittion Engineer, specially in charge of electrolytic 

investigations and pipe laying. 

Alfreti 0. Doane, , Divi^inn Engineer, specially in charge of engineering 

work at pumping stations. 

Benjamin F. Hanrnx, A^t^isfant in charge of Drafting Department. 

William K. Whit taker, O^rr Assistant. 

Anhur W. Walker. . Ihvlugist. 

William W. F#cK*ke, . SamUiry Inspector. 

At llin U'einniitH nf tin* vear the engineering force, including 
thow* nitfii^Hl \\\\\\\\ \m\\\\ the construction and maintenance of the 
workfi, innnlHM-p^l 4r», fln«l at the end of the year 40. 

Th<»r«» hft« ft|pi» Ih^ou a tnainteuance force* exclusive of the engi- 
ncK»r^ flUn»» n)i'nti«meiL averaging 251, employed in the operation 
of fho «o\«M*«l (Mnnping Mations and in connection with the main- 
tot^athv «Nf iho i\v»ev>>Mre, aqweduots and pipe lines, and in doing 

Tho nnniK^v M x\v^r\ enipL^yesi in the sereral departments has 
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OOVSTRUCTIOK. 

Soil Strippim. 

Additional clearinc and enibbimr and the removal of soil ha^^ 

been necessary at a number of points along the south shore of iJ^^ 

Tmm r vo ir between the southerlv end of the South Dike in Bovlgt<>^ 

^oroester Street in West Boylston, also along the north shc^^ 
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at Kendall Cove and Thomas Basin. This work was due to the 
3aving away of the banks beyond the limits of the original soil 
stripping or of the additional soil stripping done in the previous 
f^ear. The soil has been stripped for an aggregate length of 12,240 
feet of shore line, for a width varying from 5 to 50 feet, the aggre- 
gate area being 3.43 acres. The total cost of doing this work was 
^1,685.45. 

Work at Wachusett Dam. 

All of the stop-planks required for use on the waste-weir of the 
iam have been made. They are of hard pine, 9 feet 11 inches 
ong, 6 inches deep, fitted with a drop-forged steel hook at each end 
for use in placing and removing the planks. One hundred and 
:wenty of the planks, for use on the low-level portion of the waste- 
ivay, are 6 inches thick at the centre, tapering to 4 inches at either 
3nd where they enter the grooves. The balance, 330 in number, 
ire 4 inches thick for their entire length. They were made hy the 
maintenance force at a cost, including material, of $1,992.20. 

An industrial railway track with a gage of 21% inches has been 
laid on the bridge over the waste-weir, and a small hand car has 
been made for use in transporting the stop-planks from the storage 
room in the bastion chamber to the waste-weir. 

A 1%-inch pipe-rail fence with 2-inch posts 3 feet high has been 
erected on the up-stream side of the waste-weir bridge for its en- 
tire length, for the protection of the men employed in placing or 
removing the stop-planks. 

At the close of 1907 the work of filling and pointing with Port- 
land cement mortar the expansion cracks in the joints of the ashlar 
facing of the up-stream face of the dam had been completed to 
elevation 384. This work was continued to elevation 405, or 10 
feet above full-reservoir level, during the early portion of the year. 

Improvement of Watershed, 

The dams at the sites of the Tietze Mills in Holden, and the 
Henry E. Stone Mill in Sterling, have been torn down so as to drain 
^ie old mill-ponds; the buildings on the properties have been re- 
moved, cellar holes graded and the grounds cleaned, so as to leave 
^hem in a neat and sanitary condition. 

Three 1%-story dwelling houses on property formatly Q-wc^feAc^rj 
0. L. Bates in Clinton^ a 1%-story dwellmg \iO\va^ «xA X^^ty^ ^ 
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property formerly owned by M. W. Houghton in West Boylston, 
and an ice house and store house on the Gates property in Sterling, 
have been torn down and the premises cleared and graded. 

Cesspools and diverting ditches have been built on the property 
of A. A. Wilson in West Boylston, and on the C. E. Boyle estate 
in Sterling, in order to prevent objectionable drainage from entering 
the brooks tributary to the Wachusett Reservoir. 

Xew 48-iycH Supply Main fob the Boston Low-sekvice 

DlSTBICT. 

An act authorizing the expenditure of $190,000 for laying an 
additional 48-inch main from a point near Chestnut Hill Reservoir 
through Beacon Street, Harvard Street and Longwood Avenue to 
the Boston line, was approved on May 29, 1908. On August 1 a 
contract was made with the Warren Foundry and Machine Company 
of Phillipsburgh, N. J., for furnishing 4,100 tons of 48-inch pipe, 
60 tons of 36-inch pipe and 130 tons of special castings required 
for the work; on August 26 a contract was made with the CoflSn 
Valve Company of Boston for supplying 10 36-inch and 8 12-inch 
valves, and on September 5 a contract was made with Bruno & 
Petitti of Boston for laying the pipes. The work of laying the 
pipes was begun on September 16, and on December 6 the portion 
of the pipe line extending from the Riverway, near Longwood 
Avenue, in Boston, to Coolidge Comer in Brookline, a distance of 
3,471 feet, had been laid and connected with a 48-inch main be- 
longing to the city of Boston, so that this portion of the new line 
can be placed in service as soon as the city completes the work of 
extending the main from the Riverway to Brookline Avenue. Work 
will be resumed as soon as the frost leaves the ground, .and it is 
expected that the main will be completed to Chestnut Hill Reservoir 
on August 1, 1909. The amount expended on account of the work 
to December 31 was $64,569.27. 

Arlington Pumping Station. 

At the beginning of the year the pumping station building was 
completed, one engine and two boilers installed and in operation, 
and a second engine completed in the shops of the Blake & Knowles 
Steam Pump Works, ready to be placed in position. This engine 
was delivered, erected and the necessary steam and water connec- 
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tions made during the month of January, and was first operated on 
February 8. It is of the horizontal, duplex, compound, condensing, 
direct-acting type, with outside packed plungers. The steam cylin- 
ders are 11 inches and 22 inches in diameter and are jacketed on 
both heads and barrels. The pump plungers are 12 inches in di- 
ameter, and both steam pistons and water plungers have a stroke 
of 18 inches. There is a Worthington condenser in the suction 
main near the engine, with a cooling surface of 250 square feet, 
and connected with the exhaust steam pipes a feed-water heater 
fitted with a brass pipe coil, giving 26 square feet of heating sur- 
face. The condensed steam is pumped by an independent air pump 
of the Blake single-acting horizontal type, having 5%-inch steam 
cylinder, 8-inch water cylinder and 7-inch stroke. 

The water pumped at this station is taken under pressure from 
a 20-inch low-service main, and the pressure on the suction side of 
the pumps is about 23.5 pounds. The contract for this engine 
stipulated that it should have a capacity of 1,500,000 gallons in 
twenty-four hours, with a piston speed of not over 95 feet per 
minute. The duty guaranteed was 50,000,000 foot-pounds per 1,000 
pounds of steam when pumping against a total head of 290 feet with 
a steam pressure not exceeding 125 pounds per square inch. The 
final test of the engine was made on May 25 and 26, with the fol- 
lowing results : — 

Duration of trial (hours), 24 

Average head pumped against (feet), 290.12 

Plunger speed (feet per minute), 95.825 

Total quantity pumped : — 

Basis of plunger displacement (gallons), % . . . . 1,578,865 

Measured by Venturi meter (gallons), 1,551,400 

Steam used by engine, jackets and air pump (pounds), . . 62,853.5 

Duty per 1,000 pounds dry steam (foot pounds), . . . 60,727,400 

Duty per 100 pounds of moist coal (foot-pounds), . . . 52,122,480 
Evaporation of boiler per pound of moist coal from and at 

212° F. (pounds), 9.821 

The engine furnished by the AUis-Chalmers Company was erected 
in 1907 and has been in almost constant use during the past year. 
The oflScial duty trials, however, were delayed for various reasons, 
and the final tests were not completed until January 7, 1909. This 
engine is of the horizontal, cross-compound, fty-'^Yv^^ ^T^^-j ^!^^^ 
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with Corli.T- ralre eear. and operate? two ii>>rizozital^ oataide-packed 
plunger purr.p*. The high and low pressure ateam pbtons are 14 
inches and iiS inches in diaL:ie:er. re^^pecrivelv. and the pump plun- 
ger.^ S^o inches in diamet^-r. all ha'dng a stroke of 13 inches. The 
contract stipi:latei that the f-ngine should have a capacity of 1,500,- 
000 srallon^ in twentv-four hours when operated at a plunger speed 
of ll>5 feet f»er minute against a heaii of 2^0 feet, and when operated 
at that rate should sh..fW a "iuty of li*0.0»»,0»W foot-pounds per 
1.000 pyjnds of dry steam: als*:-. tha: when pumping at the rate 
of 750.000 irallonT in twentv-four hour^ the engine should show a 
duty of 110.000.000 fix»t-pounds jier 1,0«» p.>unds of steam, the 
engine to be supplied with steam under a pressure of 125 pounds 
per square incL The contract als*j providel for a bonus of $100 
or a penalty of 8200 for each l,000j)00 fix>t-pounds excess or de- 
ficiency, as compared with the guarantee*! duty. The results of the 
trials of this engine were as follows : — 

One-half Capacity Trial, made December 31, 1903-January 1, 1909, 

Duration of trial (hoars), 24 

Average head pumped i^ainst (feet) 290.11 

Plunger speed (feet per minute). -95.905 

Total quantity pumped : — 

Basis of plunger displacement (gallons). .... 771,360 

Measured by Yenturi meter (gallons). 763^25 

Steam used by engine, jackets and air pump (pounds). . . 17,671 
Duty per 1,000 pounds of dry steam (foot-pounds), . . . 106,742,470 

Full Capacity Trial, Jamtary 6-7, 1909. 

Duration of trial (hoius), 24 

A\(erage head pumped against (feet), 290.3 

Plunger speed (feet per minute), 191.346 

Total quantity pumped : — 

Basis of plunger displacement (gallons), .... 1,538,977 

Measured by Venturi meter (gallons), 1,530,986 

Steam used by engine, jackets and air pump (pounds), . . 32,475 

Duty per 1,000 pounds dry steam (foot-po.unds), . . . 115,959,370 

Duty per 100 pounds of moist coal (foot-pounds), . . . 90,025,832 
Evaporation of boiler per pound of moist coal from and at 

212** F. (pounds), 9.77 

The duty developed by the engine on both trials was less than 
guaranteed, and there will be deducted from the contract price, in 
accordance with the terms of the contract, the sum of $1,459.63. 
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Other work done at this station has been the construction of a 
cast-iron floor around the Allis-Chalmers engine, furnished by the 
G. W. and F. Smith Iron Company of Boston, and erected by the 
regular employes of the station. The steam piping in connection 
with the Blake engine and the tops of the boilers were covered with 
non-conducting covering by the C. W. Trainer Manufacturing Com- 
pany. An electric indicator has been installed for the purpose of 
indicating high and low water mark in the Arlington standpipe. 
The grounds about the station have been graded, seeded and planted 
with shrubbery. 

The principal items of cost of this station, exclusive of engineer- 
ing, are as follows : — 

Building, including chimney and engine and boiler foundations, $33,208 12 

Engines, 14,233 43 

Boilers and setting, 6,156 38 

Piping for engines, boilers, heating, etc., 2,859 31 

Railroad side track, 840 76 

Miscellaneous, including laying of suction and delivery pipes, 

grading grounds and other work, 3,110 31 

$60,408 31 
Extension of Mains. 

The 16-inch high-service main in Massachusetts Avenue in Arling- 
ton has been extended from Brattle Street to Bobbins Eoad, a dis- 
tance of 421 feet, and connected with the 6-inch pipe in Bobbins 
Eoad, at a cost of $1,202.49. A 6-inch Venturi meter has been 
installed at Beachmont Square in Bevere, at a cost, including the 
meter register, insulated chamber and necessary connections, of 
$996.33. 

Engineebing. 

Preliminary plans and estimates have been made for a 60-inch 
pipe line from the present terminus of the 60-inch line leading from 
the Weston Aqueduct, near the Charles Biver, through the city of 
Xewton and a portion of the Brighton district to Beacon Street, 
near Chestnut Hill Beservoir. 

Surveys, plans and estimates have been made for improving the 
channel of the Stillwater Biver for about 1.4 miles, and for drain- 
ing about 200 acres of adjacent swamp land in the town of Sterling. 

Record plans have been made showing the pTope^Y^ Q^WTi^\i^ "^^ 
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Commonwealth in connection with the Wachusett Reservoir and 
Aqueduct, of the Crane swamp property in Westborough with the 
location of swamp ditches, of swamps Xos. 54, 55 and 56 in Holden 
and Princeton showing the location of ditches, of the Wachusett 
Dam, of masonry highway bridges over the Stillwater and Quine- 
poxet rivers at Oakdale, and of the Sterling filter-beds. 

Investigations and estimates have been made for additional pipe 
lines in West Roxbury, Hyde Park, Winthrop, Everett, Chelsea 
and Revere. 

MAIXTEXAXCE. 

"Raisfajll and Yield. 

The rainfall for the year on all of the watersheds has been very 
much below the average. On the Sudbury watershed it was 36.15 
inches, or 9.55 inches below the average for thirty-four years, and, 
with the exception of the year 1883, the lowest during the whole 
period. On the Wachusett watershed the total rainfall for the year 
was 37.83 inches, or 10.23 inches below the average of the past 
twelve years. During the first five months of the year the yield 
of the Wachusett watershed was but little below the average, but 
for the last seven months the yield was 25 per cent, less than for 
the same period during any one of the past twelve years, and the yield 
for the year was 29 per cent, less than the average for that period. 

Statistics relating to rainfall and yield of watersheds may be 
found in Appendix ISTo. 2, tables 1 to 11. 

Stobage Resbevoies. 

The quantity of water stored in all of the storage reservoirs on 
January 1, 1908, was 65,856,900,000 gallons. During the first 
eighteen days of the month of January there was a gain of 4,206,- 
000,000 gallons in the quantity stored. From January 18 to Febru- 
ary 10 there was very little gain in storage, but between the latter 
date and March 30 there was a gain of 8,115,000,000 gallons. All 
of the storage reservoirs were practically full from May 15 imtil 
June 1. On account of the low rainfall during the last seven 
months of the year there was an almost continual loss of storage 
from June 1 to January 1, 1909, amounting to 21,547,000,000 
gallons. The quantity stored on January 1, 1909, was 6,966,- 
600^000 gallons less than at the beginning of the year. 
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The following table gives the quantity of water stored in the 
>rage reservoirs at the beginning of each month : — 



Quantity of Water stored in Wachusett Reservoir , and in Reservoirs on Sudbury 
and Cochituate Watersheds, at the Beginning of Each Month, 



Datb. 



In 
Waohiuett 
Reaervoir 
(GaUonfl). 



In Sudbury 
Reaenroir and 

Fnmingham 

Reaerroir No. 3 

(GhOIons). 



In AU other 

Stonge 
Reaerroirs 
(Gallons). 



Total 
(ChOlons). 



1908. 

January 1, 

February 1, . 
March 1, . 
AprUl, . 
Mayl, 

June 1, . . . 
Julyl, . 
August 1, 
September 1, . 
October 1, 
NoTember 1, . 
December 1, . 

1900. 

January 1, 



51,267,000,000 
66,378,100,000 
69,337,400,000 
68,345,400,000 
64,040,600,0(H) 
65,197,200,000 
62,852,600,000 
59,428,600,000 
57,092,800,000 
53,360,500,000 
51,018,300.000 
50,298,800,000 

46,176,000,000 



7,944,700,000 
7,114,600,000 
7,434,200,000 
8,090,600,000 
8,044,700,000 
8,115,200,000 
7,881,000,000 
7,963,600,000 
7,924,800,0t)0 
7,973,100,000 
6,989,800,000 
4,820,700,000 

6,495,300,000 



6,645,200,000 
6,970,300,000 
6,726,100,000 
6,835,900,000 
6,910,800,000 
7,124,900.000 
6,869,600,000 
6,600,000,000 
6,557,500,000 
6,419,900,000 
6,485,600,000 
6,132,100,000 

6,219,000,000 



65,866,900,000 
70,463,000,000 
73,497,700,000 
78,271,900,000 
78,996,100,000 
80,437300,000 
77,603,100,000 
73,992,100,000 
71,575,100,000 
67,753,500,000 
64,493,700,000 
61,251,600,000 

58,890,300,000 



Wachusett Reservoir and Dam. — At the beginning of the year 
the water in this reservoir was at elevation 384.31 and the res- 
ervoir contained 51,267,000,000 gallons. There was a continu- 
ous rise in the elevation of the surface of the reservoir until March 28, 
at which time the water stood at elevation 393.83, or 1.17 feet below 
the normal full-reservoir level. It was held at this elevation until 
the first of May, when it was allowed to rise and reached elevation 
395 on May 10. The highest elevation of the reservoir was 395.31, 
at 11 P.M. on May 30. After the latter date and up to the close of 
the year there was an almost continual fall in the elevation of the 
water ill the reservoir, and on January 1, 1909, it stood at eleva- 
tion 379.87 and contained 46,176,000,000 gallons, showing a net 
loss for the entire year of 5,091,000,000 gallons. 

Water was wasted over the waste-weir on sixteen days be- 
tween March 28 and June 2, the total quantity wasted being 1,705,- 
900,000 gallons. The maximum rate of flow oveT tha ^^^1^-^^vt 
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was on May 31, when for several hours it reached a rate of 688,- 
800,000 gallons per twenty-four hours. 

The average dailj quantity supplied to the Lancaster Mills during 
the year was 2,767,000 gallons. 

The work of repairing and reinforcing the North Dike was 
nearly finished in 1907, and was fully described in the report for 
that year. The Hugh Nawn Contracting Company placed about 
600 cubic yards of riprap on the slope of the dike between January 
1 and 14, completing its contract. As soon as the weather per- 
mitted the final grading and seeding of the repaired portion of the 
dike were done by the day-labor force. The total cost of repairing 
the damage done by the slide, together with the cost of reinforcing 
the dike, was $57,950.82. 

For the purpose of observing the elevation of the ground water 
in the different portions of the dike, four additional pipe wells 2 
inches in diameter have been driven through the filled portion of 
the dike into the underlying sand, and for the purpose of obtaining 
a measurement of the quantity percolating through the dike a cul- 
vert through the embankment dividing Coachlace Pond has been 
lowered and measuring weirs have been established. 

About 29.4 acres of land on the back slopes of the North Dike 
have been plowed and sowed with grass seed, and 10 acres of grass 
land on the South Dike have been top-dressed with sludge from the 
settling tanks at the Clinton sewerage filter-beds. 

The final clearing of the reservoir bottom above elevation 385, 
done in 1907, was of necessity not as thoroughly done as that below 
this elevation, on account of the rapidly rising waters of the reser- 
voir and the setting in of freezing weather. Over the greater part 
of the area between elevations 385 and 398 the ground has been 
gone over during the past year, the weeds, bushes and roots pulled 
and the refuse either burned or carted outside the limits of the reser- 
voir. There were cleaned in this manner a total of 333 acres, at a 
cost of $2,221.14. 

The shore at the easterly end of the reservoir, beginning at a 
point 500 feet south of the Wachusett Dam, and extending for a 
distance of 1,250 feet, was originally covered with cobble stones for 
a width of about 20 feet and to a depth of about 9 inches. When 
the reservoir was full this protection proved insuflScient, and it has 
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been reinforced with riprap about 3 feet in thickness at the high- 
water line. This work cost $802.87. 

At three points where highway embankments form the shore line 
the wave action caused the original ground to cave away at the ends 
of the slope paving and it has been necessary to protect the em- 
bankments with riprap at these points. 

Through the upper end of the reservoir at Oakdale the Worcester, 
Nashua & Portland Division of the Boston & Maine Railroad passes 
for about 4,800 feet on an embankment having a maximum height 
of about 23 feet, with the finished grade about 5 feet above full 
reservoir level. The embankment gradually settled as the water rose 
in the reservoir, the maximum settlement amounting to about 6 
inches. The work of restoring this embankment and tracks to grade 
has been done by employes of the Boston & Maine Railroad, the ex- 
pense to be borne by the Commonwealth. 

There have been placed in the reservoir 21 spar buoys, to mark 
dangerous shoals and points. 

The grass from 398 acres of land in Clinton, Sterling, Boylston, 
West Boylston and Holden has been sold at auction for $2,442.75. 

It has been the custom each year to mow the weeds and brush on 
the 50-foot margin along the shore of the reservoir and on the 40- 
foot marginal fire guard, but, owing to the fact that the growth has 
become very light, it was decided to alternate between the reservoir 
margin and the fire guard, and during the past season the reservoir 
margin has not been cut. 

Fences, aggregating 3,910 feet in length, have been built between 
property of the Commonwealth and land of Felix Nugent in Clin- 
ton and of H. !F. Newton in Sterling and West Boylston, the adjoin- 
ing owners in each case building one-half of the fence. 

At the Wachusett Dam the maintenance work, consisting of the 
operation of the valves controlling the flow of water, cleaning the 
screens, taking care of the gate-chambers and of the grounds about 
the dam, has been in charge of one keeper, assisted regularly by 
two gate-keepers and one night watchman, and, when necessary, by 
one or two additional laborers. 

The hydraulic gates in the lower gate-chamber, heretofore oper- 
ated by water from the town of Clinton, have been connected so as 
to be operated by the supply from the reservoir. 
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The standards placed on the waste-weir in 1905 to support the 
stop-planks and the foot bridge were made of cast iron, the up- 
stream portions of the standards being hollow and filled with Port- 
land cement grout. During the first winter after they were set 
nearly all of the standards on the low-level portion of the waste- 
weir and a few of the smaller ones on the higher level became 
broken or cracked, due either to shrinkage strains in the metal or 
to the freezing of water in the hollow part of the castings. All of 
the standards on the low-level portion, nine in number, have been 
replaced with new standards made of 1-inch mild steel plate rein- 
forced by 4-inch X 4r-inch X %-inch and 4-inch X 3-inch X %-inch 
angle irons forming grooves for the stop-planks, together with other 
stiffening plates and connecting angles. The new standards were 
made by the New England Structural Company of Boston, at a cost 
of $893.53, while the cost of dismantling a section of the waste-weir 
bridge, demolishing the old and setting the new standards, less the 
amount received for the material in the old standards, was $289.97, 
making the total cost of repairs $1,183.50. 

The water which flowed over the waste-weir and down the waste- 
channel in the spring loosened from the bottom of the channel and 
carried down into the Lancaster Mills Pond about 680 cubic yards 
of stone, which had been shattered by blasting and the action of 
the frost. The stone accumulated in the pond thus far does no injury, 
but if the action continues in the future, as seems probable, it may be 
necessary to remove some of the stone from the pond. 

The heavy wave action upon the paving on the reservoir side of the 
waste-weir and at the southerly end of the dam removed the small 
stones which had been placed in the joints of the paving. The 
joints on an area of about 263 square yards have been treated by 
filling the joints to within about 3 inches of the top of the paving 
with fine gravel and sand packed hard, and covering this to the 
face of the paving with Portland cement mortar into which were 
driven small granite spalls. 

About 1,500 mountain laurel plants have been transplanted from 
the woods near the Lamson place to the grounds below the dam. 

A boat landing 51 feet long by 3 feet wide has been built on a 
ledge outcrop near the westerly end of the waste-weir. 

The fourteen dwelling houses and other connected structures at 
the reservoir and at the Clinton fiLteT-loeda Taax^ Te««lved necessary 
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repairs, including painting the exterior of the Lamson house and 
bam and the Cutting house, painting, papering and whitewashing 
the south tenement of the Lamson house, shingling the roofs of the 
Lamson, Sonia, Fuller and Moisen houses, and building a cesspool at 
the A. McLean house, 

Wachicsett Watershed, — La addition to the work described under 
the head of " Construction," in connection with the improvement of 
the Wachusett watershed, all apple trees on the land of the Com- 
monwealth along the Quinepoxet and Stillwater rivers have been 
cut down and worked into shuttle and cord wood. There were se- 
cured 11,500 feet, B.M., of shuttle wood, which was sold for $550.52. 

Sudbury Reservoir. — At the beginning of the year the water 
in this reservoir was at elevation 259.65, or 0.65 of a foot above the 
stone crest of the overflow. From the middle of January to the 
middle of February water was kept from 1 to 1% feet below the crest 
in order to provide storage in case of large yields from the water- 
shed, but from the middle of March to October 23 the water was 
permitted to flow over the stone crest into Framingham Reser- 
voir No. 3, the amount flo'wing being controlled by adjustment of 
the flashboards on the dam and by regulation of the quantity enter- 
ing the reservoir through the Wachusett Aqueduct. After October 
23 the reservoir was dravni dovni to facilitate work on the South- 
borough swimming pool, until it reached 8.16 feet below the crest 
of the dam, on December 5, after which date the flow in the Wachu- 
sett Aqueduct was increased for the purpose of filling the reservoir, 
and at the end of the year the water stood 3.23 feet below the crest 
of the dam. 

At the gate-house of the dam two steel protection plates were 
placed in one of the outlet pipes to take the place of plates which 
had been torn off by the action of the water. Three new cast-iron 
plates have been placed in the gate-house floor, to replace others 
which had been broken. Twelve new flashboards have been made 
to replace others destroyed by the action of the ice and waves. 

The iron and wood work in the gate-chamber, with the exception 
of the floor plates, the iron and wood work in the meter-chamber 
below the dam, and the manhole covers and iron fences near the 
dam have been painted. 

By the construction of an earth dam across an arm of the reser- 
voir a swimming pool, 400 feet long, with a iiiaximAvai ^"^JOol <:i\ ^^ 
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£eet and from 2^ to 6^ feet in depth, has been constracted^ for 
the tuse of the inhabitants of Sonthborongh, on land belonging to 
the Commonwealth east of Maple Street, near the Framingham- 
8outbborough Boad* Water can be admitted to the pool from the 
reservoir and the waste water is carried by a 6-inch Akron pipe 
line 1,457 feet to a sand filter-bed, 50 feet by 30 feet by 3 feet 
deep, through which it passes before entering the brook leading to 
Framingham Reservoir No. 3. The town of Southborough pur- 
chased and now owns the land on which the filter-bed is located, 
and also paid for all pipes, cement and other materials used in 
building the pool and filter-bed. 

The 14 acres of filter-beds which are used for filtering the water 
of Marlborough Brook were cleaned in June, also the reservoir in 
which the brook water is received before passing on to the filter- 
beds. A large amount of silt and mud was removed from this 
reservoir and used in grading a portion of the adjacent ground on 
the east side of the reservoir. In the fall quite a number of cracks 
in the concrete aprons and dams connected with the channels and 
filter-beds were cut out and repointed; the office and shed were 
painted and brush growing around the beds was cut and. burned. 
There was no overflow from the beds into the Sudbury Reservoir 
during the year. 

During six days in January and four days in February and 
March there was a small flow of diluted sewage into the filter-bed 
near Farm Road, which receives the overfiow from the Marlborough 
main sewer during freshets, and there was a flow of ground water 
into the bed at times during the first five months of the year. 

Framingham Reservoir No. 5. — The elevation of the water in 
this reservoir is controlled by drafts from the Sudbury Reservoir. 
Water waa allowed to waste into Framingham Reservoir No. 1 for a 
portion of the time d\iring March, April and May, and during the 
reanainder of the year was kept on an average about 1 foot below the 
stooae ore»t of the dam. Three screens, made of No. 18 copper vrire 
with l*inoh mesh, have been made and placed in the entrance cham- 
beiTS of the gate-house, for the purpose of preventing the entrance of 
leaves and eolirse floating matter* Wooden shxitters have also been 
madey to be placed in the entrance openings from the reservoir into 
the gate^nsey to pireveiit the entrance of cold air idien the water in 
the re^rrcir is bejow the top el ih» oi^idn^ 
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Framingham Reservoir No. 2. — No water was drawn from this 
reservoir for use in the Metropolitan District during the year, and 
the reservoir was full or overflowing for the entire year. Three 
screens were placed in the gate-house, similar to those described in 
connection with Framingham Reservoir No. 3. 

Framingham Reservoir No, 1, — This reservoir was substantially 
full throughout the year. There was a continuous waste over the 
stone crest of the dam from the beginning of the year to May 24, 
and for a large part of the time during November and December. 
From May 23 to June 11 the water was lowered about 2% feet in 
order to facilitate the work of the Boston & Worcester Street Rail- 
way Company in laying paving on the reservoir slope in connection 
with the widening of Worcester Street. In connection with this 
work the abutments of the bridge crossing the reservoir just below 
Framingham Dam No. 3 have been extended and the bridge rebuilt. 
The paving on the northerly side of the road has been finished, but 
on the southerly side considerable filling and the placing of the pav- 
ing remained to be done at the close of the year. The paving of 
the river channel below the dam having been undermined by the 
current, repairs have been made by widening the channel and lay- 
ing new paving, grouted with Portland cement concrete. About 780 
square feet of paving were laid in doing this work. 

A wooden flume, 20 feet wide and 28 feet long, in the temporary 
dam on the Sudbury River, below Framingham Dam No. 1, has been 
repaired. 

Ashland Reservoir, — At the beginning of the year the surface 
of the water in this reservoir was 3.75 feet below the stone crest of 
the overflow, but on January 14 it reached the elevation of the 
crest of the overflow and the reservoir remained practically full 
throughout the year. No water was drawn from the reservoir for 
the supply of the Metropolitan District. The outside of the attend- 
ant's house has been painted. 

Hophinton Reservoir. — At the beginning of the year the water 
in this reservoir was at elevation 300.66, or 3.34 feet below the 
stone crest, but on January 13 it had risen to the elevation of the 
crest of the overflow, and the reservoir remained full throughout 
the year. No water was drawn from the reservoir for the supply 
of the Metropolitan District The joints under the coping stones 
of the waste-waj were repointed for a distance oi Vl% i^^X*, Tife'KSS;^ 
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all of which was on the west side of the channeL The filter-beds 
below the dam were cleaned once during the year. 

Whitehall Reservoir. — On January 1 the surface of the water 
in this reservoir was only 0.28 of a foot below high-water mark, 
and water was allowed to waste until April 7, when the reservoir 
was 2.29 feet below high water. On account of the small rainfall 
during the remainder of the year the reservoir did not reach high- 
water mark. There was no water drawn from the reservoir for 
the supply of the Metropolitan District . 

Nine cottages were built during the year, making 36 cottages 
now located near the reservoir. There were in use during the sea- 
son on the reservoir 13 motor boats, 3 sail boats, 55 row boats 
and 16 canoes, making 87 boats of different kinds. 

The dam known as the middle dam, situated about 750 feet below 
the main dam, has been repaired by strengthening the retaining 
wall and by rebuilding the waste-way, 7.7 feet long and 14.1 feet 
wide, with chestnut lumber. 

Farm Pond. — No water was drawn into this pond from the 
reservoirs on the Sudbury River, and no water was drawn from 
the pond for the use of the District. The town of Framingham 
has drawn a portion of its supply from the filter gallery alongside 
the pond, and during each month of the year, with the exception of the 
months of May and June, has drawn some water directly from the 
Sudbury Aqueduct. 

LaJce Cochituate. — The water in the lake at the beginning of 
the year was only 0.09 of a foot below high water, and the lake 
remained full until the middle of June. A draft for the supply 
of the District from the middle of June until the latter part of 
July lowered the lake about 2 feet, where it remained until Novem- 
ber 14, when it was again drawn upon, lowering its surface about 
1 foot. At the end of the year the water stood at elevation 141.78, 
or 2.58 feet below high water. Four new screens have been placed 
in the effluent gate-house for use in screening the water entering 
the aqueduct 

The exterior of the house occupied by the foreman has been 
painted. 

Six hundred feet of trussed wire and 1,010 feet of galvanized 
ribbon wire fence have been built along Lake Avenue, and 2,500 
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feet of 4-strand, galvanized, duplex twisted wire fence have been 
built on the line between land of the Commonwealth and Edward 
Hammond on the east side of the lake. 

The work of replacing small land bounds and setting bounds in 
places where none existed, to define the property of the Common- 
wealth around the lake, which was begun in 1907, has been com- 
pleted by the setting of 274 bounds. 

The work of registering boats and patrolling the lake to see that 
the rules of the Board were obeyed has been continued. One hun- 
dred and fifty-two boats were registered, and the registrations of 
4 boats were revoked for disobedience of the rules. Eight new 
cottages were built, 1 burned and 2 joined together, and the num- 
ber located around the lake at the end of the year was 65. 

Ifo water was drawn from Dudley Pond during the year. The 
elevation of the pond has ranged between 1.14 and 3.77 feet below 
high water. One new cottage was built during the year, making 
19 now located on the shore of the pond. 

The surface of Dug Pond has ranged between 0.92 of a foot above 
and 3.43 feet below the invert of the 18-inch overflow pipe. Water 
was wasted through the overflow pipe into the lake at times during 
each of the first six months of the year. 

Water was pumped upon the Pegan filter-beds on 179 days during 
the year. The total quantity pumped was 265,725,000 gallons, 
equivalent to a daily average of 726,000 gallons. Of the total, 
173,446,000 gallons were from Pegan Brook and 92,279,000 gal- 
lons from the intercepting ditch which collects water from the 
brooks formerly draining into Pegan Brook Meadow. The total 
quantity of coal consumed was 160,412 pounds, so that 1,657 gal- 
lons of water were pumped per pound of coal. The cost of oper- 
ating the pumping station, cleaning the filter-beds and caring for 
the grounds was $2,740.08, making the cost per million gallons 
treated $10.31. The channel in the bottom of the Pegan Brook 
receiving reservoir was lowered and paved near the entrance of the 
pipes leading to the suction wells. The filter-beds were cleaned sev- 
eral times, and the ditches in the upper part of the Pegan Brook 
receiving reservoir were cleaned once during the year. Both the 
exterior and interior of the pumping station have been painted. 

Iron stop-plank grooves have been placed at the upper side of 
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the culvert under Ksjisbb Street, in which stop-planks can be placed 
to hold back, in time of freshets, a considerable quantity of water 
which now flows directly into the intercepting ditch, at times in 
larger quantities than can be cared for by the pumps. 

SOUSOES FROM WHICH WaTEB HAS BEEN TAKEN. 

An average of 107,502,000 gallons per day was drawn from the 
Wachusett Reservoir through the Wachusett Aqueduct into the Sud- 
bury Reservoir. An average of 29,965,000 gallons per day was 
drawn from the Sudbury Reservoir through the Weston Aqueduct 
into the distribution system of the Metropolitan District. From 
Framingham Reservoir No. 3 an average of 94,256,000 gallons per 
day was drawn through the Sudbury Aqueduct, and from Lake Co- 
chituate an average of 4,027,000 gallons per day was drawn through 
the Cochituate Aqueduct to Chestnut Hill Reservoir. The Spot 
Pond drainage area furnished 82,570 gallons per day. No water 
was drawn from the Ashland, Hopkinton and Whitehall reservoirs 
nor from Framingham Reservoir No. 2 during the year, except a 
small quantity used in cleaning the Sudbury Aqueduct. 

Aqueducts. 

The Wachusett Aqueduct has been in use on the whole or a por- 
tion of 310 days during the year. It was cleaned between Novem- 
ber 20 and 25. The usual work of cutting brush and weeds, clean- 
ing out culverts and farm ditches and general repairs along the 
aqueduct and open channel has been done. 

The Sudbury Aqueduct was in use on 360 days of the year for 
conveying water from Framingham Reservoir No. 3 to Chestnut 
Hill Reservoir, the only interruptions to the flow having been from 
11 P.M. on November 16 to 4.30 p.m. on November 20, and from 
9 P.M. on November 30 to 3 p.m. on December 4, while the aque- 
duct was being cleaned. 

Extensive repairs have been made to the brick masonry walls of 
the Waban Bridge, which had become disintegrated by the action 
of frost and from other causes during the thirty years since the 
bridge was constructed. In doing this work it was found necessary 
not only to repoint the joints but in some cases to rebuild the ma- 
sonry. Work was commenced on July 30 and finished on Novem- 
ber 25, at a cost of $2,940. The aqueduct embankment between 
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the Waban Bridge and Dover Street, for a distance of 1,300 feet, 
has been covered with loam to a depth of from 1 to 3 inches, and 
fertilized and reseeded. 

The aqueduct land, for a distance of 460 feet westerly from Wal- 
nut Street in Newton, which has been used in past years as a dump 
for debris of various kinds, has been graded so as to present a neat 
appearance, and fences have been built on the property lines for a 
length of 1,176 feet. A 4-strand ribbon wire fence was built on 
the property lines on both sides of the aqueduct for a distance of 
524 feet west and 783 feet east of Speen Street, making, including 
cross fences and passageways for cattle, a total length of 3,000 
feet. Manhole covers along the line and the iron floor in the east 
siphon chamber were painted, also the exterior trimmings of the 
store-house at South Framingham and the interior finish and walls 
of the office of the sanitary inspectors. Considerable work has been 
done in removing brush and small trees for the entire length of the 
aqueduct. 

The Cochituate Aqueduct was in use 108 days. It was cleaned 
from Lake Cochituate to the Chestnut Hill pumping station be- 
tween December 10 and 26. Considerable fresh-water sponge was 
found at various points, especially along the bottom of the aqueduct. 
New tongued and grooved kyanized spruce stop-planks have been 
put in position on the overflows from the aqueduct at three waste- 
weirs, to take the place of others which were decayed. Manhole 
covers along the line, the ironwork in the three waste-weirs, in the 
ventilator and in the roof of Dedman's waste-weir were painted. 

A 4-strand, duplex twisted wire fence, 625 feet long, was built 
on the property line north of the aqueduct and easterly of Snake 
Brook channel, to take the place of the stone wall which was 
used for paving a drainage ditch; and a fence 314 feet long was 
built on the property line at the foot of the south slope of the high 
embankment at Cedar Street, Welleslev. The bottom of the south 
slope of the aqueduct at Morse's Pond was roughly paved for a 
width of 9 feet and for a distance of 210 feet for the purpose of 
protecting the embankment, which in places was being undermined 
by the waves when the pond was high in the spring. Forty land 
bounds have been placed along Morse's Pond and 4 near the Charles 
River, at points where the ground was covered with water when 
the bounds were being set during the previoua ^ew. ^'wA'WqsA^ 
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are now in position at every angle point along the Cochituate Aque- 
duct. 

The Weston Aqueduct was in service 366 days and was not cleaned 
during the year. The slopes of the embankment over the siphon 
pipes at Happy Hollow, between the road to Wayland and siphon 
chamber No. 4, have been repaired by the application of 136 double- 
team loads of loam and 1 ton of fertilizer, and have been reseeded. 
Some of the joints in the masonry of gaging chamber ^o. 1 and in 
5 of the culverts between Millwood Street and Kobscot have been 
repointed. 

Pumping Stations. 

geventy-six per cent of the water supplied to the Metropolitan 
District has been pumped at the two stations at Chestnut Hill 
Reservoir ; the remainder was delivered by gravity. The total quan- 
tity pumped at all of the stations during the year was 39,156,- 
620,000 gallons, which was 2.5 per cent, more than during the 
preceding year. The cost of operating the stations was $119,201.12, 
equivalent to $3,044 per million gallons pumped, or $0,107 more 
than the corresponding cost during the year 1907. There was an 
increase in the cost of labor amounting to $4,144.88, due to the 
eflFect of a general increase of salaries in 1907, which affected but 
nine months of that year, and to the employment of additional help 
at the Chestnut Hill high-service and Arlington stations. 

The cost per gross ton of fuel used at the Chestnut Hill high- 
service station was $0,135 more, and at the Chestnut Hill low- 
service station $0.01 more, while at the Spot Pond station it was 
$0.07 less than during the preceding year. The average cost at all 
the stations of raising 1,000,000 gallons of water 1 foot high was 
$0.0351, — an increase of nearly 7 per cent, as compared vdth the 
previous year. 

The coal purchased for use at the several pumping stations has 
been tested to determine the number of British thermal units and 
the percentage of volatile matter and ash which it contained, and 
the cylinder and engine oils have been tested to determine their 
viscosity, specific gravity and burning point. One hundred and 
thirty-four samples of coal and 32 samples of oil were tested. 

Coal for use at the several stations has been purchased as fol- 
lows : — 
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6«o» T(m&. 



Prior 



Bwtian. 



Pond BoKbnnr tan , j_^^i 



Spring: Coal CompuiT, bitimxiiicnifi. 

Spring CcMd CompaiiT, lilmu i lmnDR , 

K. B. Townaend, liltmuiiM ma, . 

S. S. TownBcnd, Utmifliicnifi, . 

Andenon Coal Tmirtnc ComimiT, taitD- 

minoaa. 
New Bircr Coal Canqianr-, Utnmtaioiifi, . 

E. B. Townsend, ImctirlieBt uitiirBcite, 

C. W. Omllin A Co^ bockiriftemt axififan- 
dte. 

C. W. COaffin A Oo^ bndrwiifiat aiittar»- 
cite. 

Locke Coal Compaa j, Irimn i ln pnB, . 

Daris Coal and Cckke Campanj, bituml- 

Bona. 
Locke Coal CompaiiT, BcraeningB, . 

D. J. Cotter A Co^t ^CEt • • • 
J. A. WbitteoKire^B Sans, egg;, . 
Wm. A. JcpeoB, Utnndiunifi, • 
BaTiB Coal and Coibe Oompaay, Idtiimi 
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5 00 


4 14 


224 


72B 
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4ie 
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1 Indndea cost of milnadhig ooal from can and all expensea tnddentatl to afeonige of tte ooaL 
t 



The contracts under which bitmninous coal has been purchased 
during the jMist year have specified that the ooal furnished shoxdd 
contain approziniately 14,200 British thermal tmits, 18 to 20 per 
cent, volatile matter, 8 per cent, ash and 1 per cent, snlphnr. Coal 
which when dry contains more than 14 per cent, ash, 23 i)er cent, 
volatile matter or 1.75 per cent, salphnr is subject to rejection. 

Payments for the coal have been made on the basis of a price 
bid, corrected for variation in the heating valuer and percentage of 
ash as determined by samples of the coal delivered, an addition be- 
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ing made in cases when the number of British thermal units exceeds 
14,200 and a deduction when the number falls below 14,000, or 
the amount of the ash exceeds 9 per cent. The average results of 
the tests of bituminous coals are given in the following table, includ- 
ing coal purchased for both the Water and Sewerage Works : — 



Km ov Coal. 


Vvmbmt 

ofChnpiM 

tiMl"oa- 


Unita. 


▼oiida» 




Bonct, 


00 


13,981 


15.07 


9.97 


CMtMO, 


3 


iijom 


17.03 


8.84 


Volesa, 


39 


14^443 


90.14 


7.04 


DftTlt, 


81 


14473 


31.43 


7.94 


O64V|{0A CPWkf • . . • • 


5 


14,089 


18.07 


8.64 



Chestnut Hill High-service Station. 

At this station water is pumped for use in the high-service dis- 
trict of Boston, the city of Quincy and the towns of Watertown, 
Belmont and Milton. 

The following are the statistics relating to operations at this 
station : — 



Total <]i»Dtlt7 pumped (millloD gallons). 
Dally arerage qnantltx pumped (gallona), 
Total coal used (pounds), 
Gallons pumped per poand of coal, 
Arerage lift (feet), 



Cost of pumping: — 
Labor, ... 
Fuel, .... 
Repairs, • 
Oil, waste and packing, 
Small supplies, . 



Totals 

Cost per million gallons pumped, • 

Cost per million gallons raised 1 foot high. 



Kiwiiies 
Kos.laiid2. 



Engine 
Ko. 3. 



Engine 
No. 4- 



8,814.81 

7,680,000 

4,936,329 

670.31 

121.62 

$7,681 66 

8,692 28 

2,217 46 

824 12 

182 78 



$18,898 24 

$6,714 
.066 



881.98 

1,044,000 

409,198 

933.37 

132.94 

$478 12 

718 16 

68 84 

20 44 

11 62 



$1,286 68 

$3,869 
.026 



10,560.93 

28,866,000 

8,896,838 

1,187.18 

131.09 

$14,707 96 

16,388 20 

2,193 60 

628 78 

364 49 



$33,272 92 

$8,151 
.024 



Totalafor 
Station. 



13,767.47 

37,689,000 

14,240,260 

966.10 

129.20 

$22,767 72 

24,698 64 

4,469 30 

973 34 

648 74 



$63,467 74 

$3,886 
.030 
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The daily average quantity pumped was 1,155,000 gallons in 
excess of the corresponding amount for the previous year. 

The fuel economizer at this station has been thoroughly cleaned 
and repaired, the pump valves of the No. 4 engine overhauled and 
refaced, 6 new tubes placed in the feed-water heater, the smoke flue 
leading from the economizer to the chimney rebuilt, and No. 12 
boiler repaired by replacing rings around the fire doors. The chim- 
ney at this station has been repointed and the lightning rods re- 
paired. 

Chestnut Hill Low-service Pumping Station. 

The quantity of water pumped at this station was 3.1 per cent, 
more than during the preceding year. 
The following are the statistics relating to operations at this 

station:— Angina. 

No8. 5, 6 and 7. 

Total quantity pumped (million gallons), 21,844.65 

Daily average quantity pumped (gallons), 59,685,000 

Total coal used (pounds), 8,507,925 

Gallons pumped per pound of coal, 2,567.56 

Average lift (feet), . 50.83 

Cost of pumping: — 

Labor, $19,125 34 

Fuel, 14,279 34 

Repairs, 1,123 23 

OU, waste and packing, 583 44 

SmaU supplies, 499 09 

Total for station, $35,610 44 

Cost per million gallons pumped, $1,630 

Cost per million gallons raised 1 foot high, .032 

The cost per million gallons pumped to the reservoir was $0,039 
less than for the year 1907. The machinery in this station is now 
in good condition. 

Spot Pond Pumping Station, 

As in previous years, the greater part of the work done at this 
station was performed by the 20,000,000-gallon Holly engine, but 
the smaller Leavitt engine was used during the greater part of the 
month of December, while repairs were being made to the Holly 
engine. 
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The following are the statistics relating to operations at this 
station: — 

Total quantity pumped (million gallons), 3,040.51 

Daily average quantity pumped (gallons), 8,307,000 

Total coal used (pounds), 2,706,751 

Ghdlons pumped per pound of coal, 1,123.31 

Average lift (feet), 129.91 

Engine No. 8 operated (hours), 301 

Engine No. 9 operated (hours), 3,628 

Quantity pumped by Engine No. 8 (million gallons), . . . 131.08 

Quantity pumped by Engine No. 9 (million gallons), . . . 2,909.43 

Cost of pumping: — 

Labor, $8,568 97 

Fuel, 4,774 85 

Repairs, 516 02 

Oil, waste and packing, 267 36 

Small supplies, 289 55 

Total for station, $14,416 75 

Cost per million gallons pumped, $4,742 

Cost per million gallons raised one foot high, .... .036 

The daily average quantity pumped was 646,000 gallons less than 
during the previous year, — a reduction of 7.2 per cent. This 
was due to reduced consumption of water in Melrose, and in the 
high-service districts of Somerville, Medford, Chelsea, Maiden and 
Everett The cost per million gallons pumped to the reservoir was 
$0,382 more than for the previous year. There was an increase of 
$0,127 in the cost of repairs, and of $0,196 in the cost of labor, 
the latter due to a reduction in the quantity pumped without a cor- 
responding reduction in the cost of labor, which was almost exactly 
the same during the two years. 

Three new valve stems have been made for the 10,000,000-gallon 
Leavitt engine. On the 20,000,000-gallon Holly engine a new joint 
was made between the bottom of the high-pressure cylinder and the 
cylinder head, four low-pressure valve operating levers ref aced, and 
the boiler feed-pump plunger repaired and at the same time en- 
larged from 1% inches to 1% inches in diameter. 
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Arljmgton Pwmfimg BiaHofL 

At this station urate pimiped jlD liie vAtier siippli«i to tie town 
of Lexingtrai and to lie hagtHaerriffe diFtrict of the town of Arling- 

tOIL 

The following are the statiFtieB relaliixg to operati^^QS at this 
station: — 

Total quantity posipad (xznIBan gaBons), 279«99 

Daily avera^ qnaiLtrty pinnped (gaDcms) 765,000 

Total coal used <poimds), I4d2^3 

Gallons pumped par -pounA of eoal, 240.76 

Average Kft (feet), 296 

Engine No. 10 operated (hoizi^), 6445 

ikigine Xo. 11 operated (hooirB), 1,397 

Qnantitj pumped by Engiue Xo. 10 (maHion gaUons), , . 237^ 

Quantity pumped by Engine Xa U (unQJon gaBo!ns), . . 42.03 

Cost of pumping: — 

Labor, $5,728 53 

Pael, . 1,97115 

Repairs, 776 74 

Oil, waste and packing, 175 62 

Small supplies, 493 47 



Total for staticm, $9445 51 

Cost per million galkms pumped, $32,675 

Cost per miUi(m gallons raised 1 foot high, JL14 

At the dose of the year 1907 the new Allis-Chalmers engine was 
being operated in the new pumping station building, hut the new 
Blake engine had not been delivered, and fires were being main- 
tained under the boilers at the old station so that the old pumps 
could be operated without delay in case of any accident to the new 
plant. On February 15 the new Blake pumping engine was ready 
for use and the work of dismantling the old station was commenced* 
The buildings were razed and the grounds graded and reseeded as 
soon as the weather was suitable. 

The daily average quantity pumped during the year show« an 
increase of 129,000 gallons, or 20.3 per cent, as compared with 
the previous year. This increase was almost entirely due to in- 
crease in the quantity used in the highrseTvice A\^\T\<il <il k?^\xv^5iSS«VN 
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West Boxbury Pumping Station. 

At this station water was pumped for supplying the higher por- 
tions of West Roxbury and Milton. 

The following are the statistics relating to operations at this 
station: — 

Pmnps operated 8,170 hours; average, 22 hours per day. 

Daily average quantity of water pumped (gallons), . . . 639,600 

Daily average quantity of coal consumed (pounds), . . . 2,304 

Gallons pumped per pound of coal, 277.61 

Average lift (feet), . 137 

Cost of pumping : — 

Labor, $3,543 35 

Fuel, 2,639 15 

Repairs, 219 48 

Oil, waste and packing, 31 67 

Small supplies, 137 03 

Total for station, $6,570 68 

Cost per million gallons pumped, $28,068 

Cost per million gallons raised 1 foot high, .205 

The quantity pumped was 45,600 gallons per day more than dur- 
ing the previous year. 

In the report for the year 1907 it was stated that it had been 
necessary at times to operate both of the pumps to their full ca- 
pacity, and that it would be necessary to enlarge the plant unless 
a considerable reduction could be made in the consumption. ISTo 
reduction has been made. On the contrary, the consumption has 
increased, and it will be necessary to add to the pumping facilities 
at this station during the present year. 

Consumption of Wateb. 

The daily average quantity of water consumed in the 18 munici- 
palities supplied from the Metropolitan Water Works during the 
year 1908, as measured by the Venturi meters, was 125,441,000 
gallons, equal to 133 gallons per inhabitant in the district supplied. 
In addition to the above, 61,620 gallons daily were supplied to the 
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United States Govermnent Teservation on Peddock's Island. The 
daily average quantity supplied to the Metropolitan Water District, 
as determined by pump measurement and by the flow in the Weston 
Aqueduct and the estimated yield of Spot Pond, was 127,301,000 
gallons, equal to 134.7 gallons per inhabitant. The excess differ- 
ence of 1,860,000 gallons per day between the quantity delivered by 
the aqueducts and that measured by meters to the several munici- 
palities is due to differences in methods of measurement, to leakage 
from the Metropolitan Water Works reservoirs and pipes, and to 
the use of water at the Chestnut Hill and Spot Pond pumping 
stations. 

The daily average consumption of water in each of the cities and 
towns supplied from the Metropolitan Works during the years 1907 
and 1908, as measured by the Venturi meters, was as follows: — 





PopulBtJan 




"Daily Atb&acb 


CoascHmox 


• 






^9&7. 


^•^ 


:__ 






GallanB. 

1 


per C^Htft. ; 


GiJkmii. 


Galkma 
per C^Htft. 


DSONMS. 


Boston, 


flZ2,7B0 


96,422,800 


157 


98,379,800 


158 


1,966,500 


- 


Somerville, 


74,000 


6,548,400 


90 


€^589,900 


89 


40,800 


- 


Ifaldeii, 


40,560 


1,867,600 


47 


1,886400 


46 


1,000 


- 


Cbeliea, 


tijsao 


3,761,000 


97 


8,316,900 


104 


- 


444,100 


Everett, • 




2,555,000 


81 


2,636,800 


88 


81,800 


- 


Qnincy, 


90^430 


2,996,900 


102 


3,003.600 


99 


6,700 


- 


Medford, . 


21,290 


2,172,700 


105 

1 


2,069,000 


97 


- 


108,700 


Melrofle, 


1S,U0 


1,748,000 


116 

1 


1,351,900 


89 


- 


896,100 


Beyere, 


14,5601 


1,240,700 


88 

1 


1,298,100 


89 


52,400 


- 


Watertown, 


12,270 


796.800 


67 i 


732,000 


60 


- 


64,800 


AiUngton, . 


10,460 


989,800 


92 


971,200 


93 


81,400 


- 


MUton, 


7,560 


389,800 


46 


331,600 


44 


- 


8,200 


Winthrop, . 


7,840 


883,400 


U7 


928,700 


118 


45,800 


- 


Stonefaam, . 


6,690 


606,900 


93 


626,000 


94 


19,100 


- 


Belmont, • 


4,690 


331,100 


73 


365,400 


78 


84,800 


- 


Lexington, 


4,630 


324,000 


73 


328,800 


71 


4,800 


- 




1,860 


135,400 


73 


140,100 


76 


4,700 


- 


Swampscott, 


6,550 


475,300 


74 


509,800 


78 


34.000 


- 


District, 


945,360 


124,145,600 


133 


125.441.000 


133 


1.205,400 


- 



1 Includes 280 people in Saugus. 
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The consumption in the several districts was as follows : — 



GallonB 
per Day. 



Increaae 

(GallonB 

per Day). 



Southern low-service district, embracing tbe low-service district of Boston, 
with the exception of Charlestown and East Boston, .... 

Northern low-service district, embi'acing the low-service districts of Som- 
erville, Chelsea, Maiden, Medford, Everett, Arlington, Charlestown and 
East Boston, 

Southern high service district, embracing the high-service districts of 
Boston, Quincy, Watertown, Belmont, and a portion of Milton, 

Northern hiffh-service district, embracing Melrose, Bevere,i Wlnthrop, 
Bwampscotc, Nahant and Stoneham, and the high-service districts of 
Somerville, Chelsea, Maiden, Medford, Everett and East Boston, . 

Soathern extra high-service district, embracing the highest portions of 
West Boxbury and Milton, 

Northern extra hleh service district, embracing Lexington and the highest 
portions of Arlington, 

Totals, 



61,313,600 

28,674,700 
36,804,100 

8,347,400 
639,600 
761,600 



126,441,000 



340,600 

496,000 
864,600 

664,600 s 

44,000 

126,800 



1,296,400 



1 Includes a small part of Saugus. 



s Decrease. 



Considering the District as a whole, the consumption of water 
increased in the same proportion as the population, and the per 
capita consumption remained the same as for the preceding year. 
During the first three months of the year the daily average consump- 
tion of water was 5,413,000 gallons per day less, and during the 
following four months 8,234,700 gallons per day greater, than 
during the preceding year. These differences were due in great 
measure to much warmer weather during the winter, with a conse- 
quent reduction in the amount of water wasted to prevent freezing 
of service pipes, and to the very dry and hot weather during the 
summer. 

A comparison of the per capita consumption in the several munici- 
palities shows very clearly that in some cities and towns there is a 
large waste of water, although allowance must be made for differ- 
ences in conditions. In Boston the quantity used for business and 
manufacturing is larger than in any other municipality, and the 
traveling and suburban population from outside the city, which 
uses water but is not included in the census population, affects the 
per capita rate. Notwithstanding these conditions the measurement 
of the water used in different sections of the city of Boston shows 
that the quantity of water used in the residential districts is ex- 
cessively large. 
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The following table gives the population, total daily average and 
per capita consumption in gallons for the year 1908, in the differ- 
ent divisions into which the city of Bost(m is divided for con- 
venience of measurement: — 



DamcT. 



DaSlj 



1). 



COB- 

(Gataa). 



Sonthem low-aenrioe, 
SoDthem higb-servioe, 
Charleetown, .... 
East Boston, .... 
Brighton high-aeiTioe, 
West Boxbniy exta hlgli.«eryioe. 
Breeds Island, .... 
Totals, 



ieB,»0 



4^10 



622,760 



51,311,600 

90412,400 

7,7«,100 

7,f7M0O 

1,SMOO 

560,600 

27,200 



96,379,900 



146 
178 
IM 
151 
166 
146 
82 



158 



The southern low-service district comprises the city proper with 
the exception, in general, of the area enclosed by Charles, Cam- 
bridge, Court, Washington and Boylston streets; also nearly all of 
South Boston and the lower portions of Roxbury, Dorchester and 
Brighton. It includes the greater part of the business and manu- 
facturing section of the city, the railroads entering the South Sta- 
tion, and many of the large electric power and lighting plants that 
might be expected to show a very large per capita use of water. 
While the average of 146 gallons in this district is large, it is 
exceeded by the southern high-service district with 178 gallons, 
Charlestown with 194 gallons, East Boston with 151 gallons and 
the high-service district of Brighton with 166 gallons. All of these 
other districts are largely residential, although the southern high- 
service district includes several of the largest hotels and some busi- 
ness and manufacturing property and considerable quantities of 
water are used in Charlestown and East Boston by the railroads 
and shipping, and for mannf actoring purposes. 

The reduction in the daily average use in Chelsea was due to the 
reduction in the number of water takers after the fire on April 12. 
There was a large waste of water in the burned district for a con- 
siderable time after the fire, and the per capita consumption is still 
very large. Both Medford and Melrose show a reduction in the 
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quantity used, which is, without doubt, due to the more general 
use of water meters. In Mehxxse the reduction is especially notice- 
able. The introduction of meters was b^un in this city in the latter 
part of 1907, and with the beginning of the year 1908 about 30 per 
cent, of the takers were changed from schedule to meter rates. The 
setting of meters was continued throughout the year, and other takers 
were changed from schedule to meter rates on July 1. At the end 
of the year practically all of the services were metered, and during 
the coming year all water takers will pay in proportion to the 
quantity of water used. The records for the past year show a daily 
saving of 396,100 gallons, or 29 gallons per capita, and during the 
last three months the per capita consumption averaged 49.3 gallons 
less than during the corresponding period in 1907, — a reduction 
of 43 per cent. A further reduction of from 10 to 15 gallons per 
capita will undoubtedly be made during the coming year. 

While it is generally true that 50 gallons per capita can be con- 
sidered a proper allowance for residential districts, the results in 
Belmont, where every service pipe is metered and the per capita 
use was 78 gallons, is an illustration of the fact that there may be 
good reasons for a greater use. The large per capita consumption in 
this town was due to the large quantity used at the McLean Lisane 
Asylum and by market gardeners during the long-continued dry 
weather. 

The diagram facing this page shows graphically the average rate of 
consumption in the District supplied by the Metropolitan Works for 
each week during the years 1907 and 1908, also the rate of consump- 
tion between the hours of 1 and 4 a.m. and the average temperature of 
the air for the week. 

It may be noted that the weeks ending February 8 and July 11, 
which were respectively the weeks showing the lowest and highest 
average temperatures during the year, were the weeks in which 
the consumption of water was the greatest for each season. 

Chapter 524 of the Acts of the year 1907 provides that on and 
after January 1, 1908, all cities and towns which derive their water 
from the Metropolitan Works shall equip all new service pipes with 
water meters, and shall also annually equip with meters 5 per cent, 
of the services which were unmetered on December 31, 1907. Al- 
though the city of Boston has taken no steps to comply with this 
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law, the other cities and towns have fully complied with its pro- 
visions, with the exception of Revere, where the number of meters 
set was about half the number required. The number of meters 
added during the year in the whole District was 7,084, as compared 
with 4,334 during the year 1907. 

The following table gives the number of services in use on De- 
cember 31, 1908, the number of services added and the number of 
meters added on both new and old services during the year 1908. 
In some cases the number of services installed exceeds the number 
of meters on new services for the reason that the laying of the serv- 
ice pipes precedes the setting of the meters. 







Number of 
Service 

Pipealaid 
in 1908. 


Services 

in Use 

December 

31, 1908. 


Mbtkbs i 


ILDDBD DUBINO 1908. 


Meters in 

Use 

December 

31, 1908. 


Per Gent, of 
Services 
metered 

December 
31, 1908. 


OITY OJfc lOwA. 


New. 


Old. 


Total. 


Boston, . 




1,177 


9 

94,960 


98 


84 


182 


6,372 


6.7 


Someryille, 




169 


11,817 


147 


732 


879 


4,326 


86.6 


Maiden, . 




116 


7,137 


58 


43 


101 


6,872 


96.8 


Chelsea, . 




106 


4,000 


87 


198 


285 


1,857 


38.9 


Everett, . 




78 


5,239 


50 


338 


888 


604 


9.6 


• 

Quincy, . 




312 


6,403 


75 


868 


433 


1,913 


29.9 


Medford, 




132 


4,510 


97 


866 


953 


1,495 


33.1 


Melrose, . 




62 


3,431 


29 


2,432 


2,461 


8,481 


100.0 


Severe, . 




146 


8,073 


49 


85 


134 


297 


9.7 


Watertown, 




83 


1,919 


33 


- 


33 


1.919 


100.0 


Arlington, 




65 


1,979 


49 


108 


157 


992 


50.1 


Milton, . 




• 54 


1,339 


54 


- 


54 


1,339 


100.0 


Wlnthrop, 




104 


2,167 


104 


213 


317 


887 


17.8 


Stoneham, 




28 


1,359 


28 


116 


144 


174 


12.8 


Belmont, 




57 


835 


57 


- 


67 


885 


100.0 


Lexington, 




39 


741 


36 


118 


149 


245 


83.1 


Nahant, . 




10 


420 


10 


80 


40 


180 


81.0 


SwampBCott, . 




53 


1,356 


53 


264 


817 


1,209 


89.2 






2,731 


152,734 


1,114 


5,970 


7,084 


82,846 


21.5 



In the cities and towns outside of Boston 6,902 meters were added 
during the year, equivalent to 11.7 per cent, of the number of serv- 
ices in use on January 1, 1908, and at the end of the year meters 
had been set on 47.6 per cent, of the services. 
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In the biological Iabi>ra![iQ4rr thei^e Inaxe lieieaiL miade :^«459 micro- 
scopical and 1.215 Inctenjil cxajDoixuiiinK:^ •o>f water collected at 
various points npon the wc-rks. Of ihe isiiicipuiscopical examinations 
1,926 were of the regalar weekly a=.d l^dweeklv samples and 533 
were special examinations. 

The bacteriological work oonsisiedl of rontine weekly examina- 
tions, monthly examinations of the main feeders of the Sndbury 
Reservoir, of Framingham Beservoir Xo. 3 and of Lake Cochitnate, 
and monthly tests of the e£eiency of the Pegan Brook, Marlborough 
Erook and Sterling filter-beds. 

The water of the Wachnsett Beserroir has been free from ob- 
jectionable organisms, and the water at the bottom of the reservoir 
showed no indications of stagnation. The water in the Sudbury 
Beservoir and in Framingham Beservoir Xa 3 was largely supplied 
from the Wachusett Beservoir, and has been of good quality. The 
number of organisms in the water has been larger than usual, but 
they were principally diatoms, and not of a character to cause 
disagreeable tastes and odors. A small growth of TJroglena was 
present in the Sudbury Beservoir in January, but it did not cause 
a noticeable taste in the water supplied to the District. The quality 
of the water was somewhat improved by aeration while passing over 
the overflow of the Sudbury Dam. 

In Lake Cochituate there was a large growth of microscopic or- 
ganisms, largely diatoms, and during the greater portion of the 
year there was a sufficient number of either Chlamydomonas, 
Aphanizomenon, Anabeena or Synura to give the water an objection- 
able taste and odor. 

The water in Framingham Beservoir No. 2 and in the Ashland, 
Hopkinton and Whitehall reservoirs always has a much higher color 
than the water from the Wachusett and Sudbury reservoirs or Lake 
Cochituate, and for that reason no water was drawn from these 
reservoirs during the year for supplying the District. There was 
a large growth of Clathrocystis in Framingham Beservoir No. 2 
and in the Ashland Beservoir during August and September. A 
growth of Synura appeared in Whitehall Beservoir early in Octo- 
ber, lasting until the end of the year, and giving the water a very 
objectionable oily odor. 

The water in the distributing reservoirs has been generally free 
from objectionaWe organisms. There was a gto^wX^cv cA Y^xti^^scv^ 
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ill -111' Wni'ini Ilill Ii»:Sfrv«>ir in The latter part of January, and a 
L:r<'\vth --t Sviiura in the Weeton Reservoir for a week early in July. 
Ar Sp«»r l'.»nu I'rojriona :ippeare<i in Fel)ruaiy and again in June, 
;irnl luTf* \v:is :i -mail i^^wrh *n Dinobrvon in September, but the 
'wi'iT .u'ouin-ii ' '.:: irtie 'a^te "r -Hior :ind the arowths continued 
•or !>nr ;i -liorT 'in:e. 

Saxit-vky Exspsctiozt. 

ri»r» -amfiirv ■.u>'^r-L*::v':i •: -he •vatersheis has been continued 
.,...U»i. '[},% .:"T7ir*'.ii;iri» -'.iivir^.si.n ■: William W. Locke, Sanitarv 
lv.'8•>s•^^^. A '•^»"v» ir-'.m: fr'km > 'o 12 men has also been em- 
.,»,v;N^ :.^ wi'"''. '.ir» -it^v^r.!! :*^--T--:r^ :or "he purpose of detecting 
.v\ ■ '■^'.^.' ■•v.-: ■: 'Iv r-»-^.:i"-.^z.5 'f TCr 3oar»i relarive to boating, 
^^u;.».^ >.'.""• "r. ':*' .".".^-Z '2i^ T-iTer t in'urinfl: the property of 

, >-» .w.v W fsyrr-ir^".'. •afi^'rr.rff*:: 4 .tise? .'f Typhoid fever were re- 
,,,.....; :^ ifOli^T., 1 3Ti "Wft*T P*.:.^^*:-:! iz-i 1 in Boylston, as eom- 
,..•■.3 v-**' ■■ ■■*<'-^ '''f ivT.bciK] ff-T-trT fiZii 1 .'f i^senrerv during the 

/,.. *!,.. Q«.i]i>n*T ftzjd Cof^hitnatf* waTrrsSkecs 5 ?aae< of typhoid 
/ * -..^♦j, «i.jioHi^J in Marlbrironxrh. r> in S-r^tri Fr^aiiiizirfiam, 9 in 
»v i! «• '> J" WuijtLUmmpb aTid i! iii "W^n^V-Tr-nzL i T:ral of 24, as 

...|.M«»^.«1 fcviiJi 'W duriiur i\w vpat 1907. In 14 :f Tbeje cases the 



J Hiji.iije iitnjdod 111 luMiHc's coTiTi pf.r/»d uriri the t:::!:' seTrers which 
jjr.ijicir^i' outpide \hv mhIcM'sIiM. Tn all c&ites TT-ecfizT::]:!? were taken 
i*. |iiiii.t«'l the wiuw htij»)»l\ Irom dancfir of pt-illr^Ticci. 

'J hnn» was 111! <«|M(lonitc of dvse"nu<rv in Xatici inrinir Jul^- 
/^^n^iiwl and Sc'piouiUit, wiili ns case? and 20 deads. There wer^ 
4iic(j 3 caso8 ro|Mii'ti'd in Smith TVaTninirhann. 

Tliii sanitnrv <nni(litiiiiis 071 thr Wachusptt watershed have bee^^ 
iijilii'oved by tbo iimiovnl of IT buildincs, 10 of which were on proj^ 
j;fty belonging to flir l^»nrd, and by the constmctinn of T cesspool*^ 

On accouul of tbr biisiiiioss dopression very little work has bee^^ 
• I'.ne at tho nulls mi tho Qninopoxet Hiver in Holden, and as 
j/;iult there has been a noticwible rednction in the population 
'ji': town. 

On the Sudbury watershed 51 old and new premises were co: 
jji ' with the public sewers which convey the drainase ontsic:^ 



/ 
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Ae watershed. Fourteen of these premises are in Marlborough, 
84 in Westborough and 12 in Framingham. On the Cochituate 
watershed 71 old and 11 new premises were connected with the 
public sewers. Twenty-six of these are in Framingham and 56 
in Natick. 

In the four places above mentioned which have systems of sewer- 
age which convey the drainage outside the watersheds, there were, 
on December 31, 1908, 3,882 premises connected with the sewers 
and 286 premises not yet connected on streets where there are exist- 
ing sewers, as follows : — 



FnoniiMM Preuiiwa not 

ooimect4H) with ouitwictod wHJu 



01 



XazlboroQsrh, IMft 

WeBtborongh, 47W 

I 

graml ngfaam, 1,089 j tb 

Natiek, 872 ! IJfiO 



Totals, Z,«a WH 



During the year a number of persons were apprehended in vio- 
lations of the regulations of the Board- Seven jjer6<ais were sum- 
moned into court for violations of the fishing regulation* at the Sud- 
bury Reservoir, and 4 of them were fined- Eleven personis were 
discovered bathing in the Sudburv Reservoir. Several of these 
could not afterward be found, having given incorrect uHm&s or 
addresses, but 8 were gummoned into court and 6 were fined 8um^ 
ranging from $2 to $5. Two per&cme were 6iwj\'ered bathing in 
Whitehall Iteservoir and fined $2 eacL A number of ^yjy^. ^nesy 
erally young, were discovered bathing in Dug Poni Be>'en of these 
were summoned into court where, on account of their youth, their 
cases were placed on file, with an admoniti'Ai from the judge that 
a second offence would be fcJlowed by fine- At J>udley Pond sev- 
eral men were discovered bathing, but a*f they wer^ ^•it>ito^* at 
sununer cottapes and gav^ false name*- and addj'e*4set^ they could 
not afterward be found. Under authority gixen by »iha]:iter G8^ 
of the Acts of 1908 a numbei- '.»f the employee *jf the Board have 
been authorized to arrest without a warrant pei-sou^ di«cove!*ed 
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bathing in any of the reservoirs or streams used for public water 
supply, so that in the future discoTery will be more likely to be fol- 
lowed by appearance in court One man was apprehended hunting 
on land of the Conunonwealth at the Sudbury Reservoir, and was 
fined $20 by the judge of the Westborough court 

The cutting of ice at Framingham Reservoirs Xos. 2 and 3, the 
Sudbury and Whitehall reservoirs, and Dudley and Waushacum 
ponds, has been inspected to see that the work was done in such a 
way as to prevent pollution of the water supply. 

A sunmiary of the work of sanitary inspection for the year 1908 
is given in the following four tables. The first table shows for the 
Wachusett watershed the number of premises inspected, the classi- 
fication of cases inspected, and the condition of the premises at the 
end of the year; the second table gives the corresponding informa- 
tion for the Sudbury and Cochituate watersheds; the third table 
shows the improvements effected on the Wachusett watershed; and 
the fourth table the improvements effected on the Sudbury and 
Cochituate watersheds. 

The headings of these tables are easily understood, except in a 
few instances : under the heading " Premises Vacant " are included 
all cases which at present furnish no objectionable drainage, but 
which might furnish such drainage if the premises were occupied ; 
under the heading " Unsatisfactory " are included all cases where 
there may be, under the most unfavorable conditions, wash from 
privies or direct sink drainage, all suspected cases, and all cases of 
manufacturing wastes entering feeders, even though there may be 
some attempt at previous purification. 

In the third and fourth tables no cases are entered as remedied 
unless complete sewer connections have been made, or all probability 
of future contamination has been removed ; and no cases are entered 
as partly remedied except where positive improvement in the sani- 
tary condition has been effected. 
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Summary of Sanitary InspeOiane an the Wacknsett Watershed in 1908. 
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Summary of SajtUary Inspections on the Stidbury and CochUuate Waiersheda 
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Sanitary Improvements effected on the Wachusett Watershed in 1908. 



DI8TBICT. 


Bemedied.i 


Partly 
remedied. 


DlSTKICT. 


Remedied.! 


Partly 
remedied. 


French Brook, 
Muddy Brook, 
Gates Brook, 
Maiden Brook, 
ChafSn Brook, 
Asnebnmskii Brook, . 


6 

1 

1 
2 
1 


1 

1 

3 


South Wachnseit Brook, 
Trout Brook, 
East Wachusett Brook, 
Stillwater River, . 
Waushacum, 
French Hill, . 
Totals, . 


1 
2 
2 
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17 


7 



1 Including buildings torn down or removed. 

Sanitary Improvements effected on the Sudbury and Cochituate Watersheds in 

1908. 



District. 
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Sewer 
Connection. 



Otherwise 
remedied.! 



Partly 
remedied. 



Cesspools 

abandoned 

on Account of 

Sewer 
Connections. 



Sudbury Watershed, 
Farm Pond 

Framingham Reservoir No. 8, 

Stony Brook, . . . . 

Angle Brook, . . . , 



Framingham Reservoirs Nob. 1 and 2 and 
Cold Spring Brook. 



Eastern Sudbury, 

Indian Brook, .... 

Western Sudbury, 

Whitehall Reservoir, . 

Cedar Swamp 

Cochituate Watershed. 
Snake Brook 

Pegan Brook, .... 

Course Brook, .... 

Beaver Dam Brook, 

Dug Pond, 

Totals 
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15 
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1 Including buildings burned, torn dovm or removed. 
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Swamp Ditchss ajtd Bsooks. 

The drainage ditches in swamps on the several watersheds, a^i*e- 
gating 36.36 miles in length, hare been cleaned, and the weeds and 
brush mowed and bnmed for a width of from 10 to 20 feet on 
either side of the ditches. On the Wachosett watershed about 2,150 
feet of ditches in swamp Xo. 76 in Sterling, and 820 feet in 
swamp If o. 2 in Boylston, were repaved where the paving had been 
trampled out by cattle or washed out during times of high water. 
A standard board bottom ditch, with paved slopes, 1,440 feet long, 
was constructed through and above a small shallow flowage fill on 
the shore of Stillwater basin, and for about 300 feet, to drain a 
small swamp in Boylston preparatory to planting same with pine 
trees. Five bridges crossing ditches in swamps Xos. 1, 2 and 5 
in Boylston have been rebuilt with 2-indi chestnut plank. On the 
Sudbury watershed the ditch on Deerfoot Brook was repaved for a 
distance of about 290 feet, and for 85 feet of this distance the board 
bottom of the ditch was also renewed. The ditches on Mowry, 
Broad Meadow and Brewer brooks were repaired by ramming the 
paving into place and relaying the paving in Broad Meadow Brook 
for a distance of 300 feet. Six farm crossing bridges were rebuilt. 

Observations of the color of water from swamps which have been 
drained have been made monthly. 

The effect upon the color of water flowing from several of the 
lai^r swamps whidi have been drained is shown by the following 
tabular statement: — 
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1 Nearl J one-balf of tiie diteheB in swamp 55 were noc built until 1907. 
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Peotectiow of Supply. 

On the Wachnsett watershed the underbrush and small trees have 
been cut from about 15 acres of land lying north of the Central 
Massachusetts Railroad and between the Wachusett Dam and ^orth 
Dike. This was done in order to remove the shelter which the un- 
derbrush afforded to sightseers and others who were making the 
locality objectionable from a sanitary standpoint. 

A lot of land near Beaver Dam Brook in South Framingham 
has been for several years used as a dump for refuse material, and 
constant inspection has been necessary to prevent the dumping of 
objectionable matter in close proximity to the brook, which is one 
of the principal feeders of Lake Cochituate. The land has re- 
cently been purchased by the Dennison Manufacturing Company, 
and this company has taken measures to prevent the dumping of 
any objectionable material in the immediate vicinity of the brook. 

In 1907 an agreement was made with the selectmen of the town 
of Framingham by which the Board agreed to pay $2,500 toward 
the cost of constructing a new covered channel, about 1,800 feet 
long, to take the place of the open ditch which was formerly used 
by the city of Boston in running water from Farm Pond to Beaver 
Dam Brook; also of cleaning out and improving the brook channel 
for a further distance of 2,700 feet. The work has been substan- 
tially completed during the past year, and will result in the re- 
moval of the unsightly sluggish ditch which has been a receptacle 
for much objectionable refuse during recent years. 

FOKESTRY. 

On land around the Wachusett Reservoir an area of 212 acres 
was planted during the year, 62 acres between April 6 and 18, and 
150 acres between September 18 and October 9. Of the above, 
86 acres were in light grass land, 73 acres pasture, 47 acres sprout 
land and 6 acres in drained swamps. In doing this work there 
were used 253,610 white pines from the Flagg nursery, 3,080 Nor- 
way spruces and 8,285 locusts from the Lamson nursery. The cost 
of removing trees from the nursery and planting them has averaged 
$5.50 per thousand trees, or $6.40 per acre. The cost was some- 
whBt larger than in previous years, due to greater distance of the 
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planted areas from the nurseries and larger percentages of swamp 
and sprout land, in which the cost of planting is greater. 

The following table gives the information regarding land belong- 
ing to the Board around the reservoir, not including outlying land 
and land along the Quinepoxet River above the reservoir : — 

Acres. 

Area of land which was forested when acquired, not since improved, . 1,266 

Area of land which was forested when acquired, and since improved, . 209 

Area which has heen planted with trees, 842 

Area which has been planted with trees, and cleared, .... 488 

Area to he planted with trees, 39 

Area open, which will probably not be planted, 339 

Area of marginal strip along shores of reservoir, 197 

Total area, 3,380 

Necessary care has been given to the Elagg and Lamson nurseries. 
The riagg nursery now contains 64,200 white pines and 28,300 
arbor vitse. In the Lamson nursery there are 154,200 arbor vitsB, 
4,000 sugar maples, 2,800 ashes, 2,600 locusts, 2,170 white oaks, 
1,150 walnuts and 54 catalpas. The maples, oaks and walnuts are 
dying in spite of considerable care, and will probably not warrant 
the expense of transplanting in the field. 

Work has been continued on the cutting out of all trees and brush 
which interfere with the growth of the young pines. About 324 
acres of land have been treated in this manner, at a cost of about 
$5.85 per acre. Undesirable and mature trees were cut on about 
10 acres preparatory to planting pine trees. The work of making 
an improvement thinning in the ten-year-old forest of white oaks, 
maples and walnuts on Nashaway Island has been completed. • ^An 
area of 8 acres was thinned out, at a cost of about $22 per acre. 

About 3,770 feet of forest roads have been built to take 
the place of roads submerged by the filling of the reservoir. The 
brush and weeds on the 40-foot marginal fire guard and on all 
forest roads have been mowed and burned. 

On land around the Sudbury Reservoir about 4,300 pine trees 
were planted and a few maples were set out alongside the road 
leading to the dam. A number of pine trees were also planted at 
the Weston Reservoir and at several points along the line of the 
Weston Aqueduct, 
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T^err gmtflicwrHtiW^ ^^rok 3ig Imbu flmg m gmifciig CTt mderbrnsh 
iBiit inicbfiiruiik' laueb. iar liitt* dfnuik' jmsyiEat *s£ jcSisdiiig desirable 
Tsm^ n iieno! njntamniiTx ii> x^iiw :siul oT iruimu'iiatfr bidiiig places 
iar ifttt- .sn^ ^^^ Imrcwit-'sail mniifaE. THfe ixnaik aUsd re^nlts in a 
^^^fiST* diiQidiic znijiriwsxiigiii iii lihf' igT^ufflxsugf' sf l&ic jsoic^Kitir. Work 
iif iMf cdiumnter liaf liitBii danf- Irr Hit TaroilfiT isircie •&£ eamplores as 
•«55«irniiiiirr tiferBd on Igiicif set "ubf- Snfflnrrx amfl WBoiiteBBmll rraenroirs, 
FinmLOiciuaL ^ieHgrvcirrf- 3v^ nh. ± .And -IL Hjs^ OadEbnsaosffe, Sodburr and 
C'Eic&iiisatssf- juiu»diioi&. 'Wsnau WUmarvuiT moR Span Pauti. The mfoA 
.iaf ^uroRinaKf -mt» on Wm-ar Wai^ jirt^iBm- JPam tdbt nragis of the 
gnf«7-_ia.d lirc.«:iH;iil monk. dm-OeBf teadt m^ piDHIi** ireeTil has 
ikm^^n^iinifid i^ •esq^gnShjrpt of jt^Knit 4|Cw3)^ 'flipiTTOg the year, ^vdiich 

SpBt ^smi jm£ WeSk ^HBi^nin. $3,860 

Ches&iBiit USD BteHT^nin. 780 

WcBOunn Bawm imhii anfl Iflgimftriflu ....... 1,^^^ 

Misoar La&SL, J P ii-nymy Sfisnum xii£ S^eientrdaEu 250 

SaadSnonr amd OndkinitBBf jkiqTwftnflBu ...... 325 

Ldbe OftdkittiBBieL. ........... 275 

SqhBnuby Rtcsennicnr. ......... 270 

TTaekoseK Bcaesirainr anufi JbqsBfinieiL . 500 



$7,550 



This urns $3JLjO Iiks thaon during the pneiioos year^. dne veiy 
largely to the tbarcMi^ wofrk dusoe en the properly around Spot 
P<md dnring the past few years. 

The methods followed have been the same as in previous years, 
namely, painting egg clusters of the gypsy moths with a mixture 
of creosote and fuel oiL cutting off and burning the nests of the 
brown-tail moths, banding the trees with tan^ef oot early in the 
spring, to prevent the caterpillars from ascending the trees, spray- 
ing with arsenate of lead all trees which were found to be infested 
with moths, and banding with burlap the trees in places where moths 
were known or suspected to be present, and destroying the full- 
grown caterpillars which collected under the burlap. Trees infested 
with elm-leaf beetles were sprayed with arsenate of lead, and the trees 
were scraped from the ground to a height of from eight to ten feet. 
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At Spot Pond the ^g dusters of tiie gypsy modi were painted 
and the nests of the brown-tail moths were eat olS and burned. In 
April 1,500 pounds of tanglefoot were used in banding trees. Later 
in the season the trees on eight acres were sprayed with arsenate of 
lead. 

At Chestnut Hill Keservoir the trees and shrubberv were spraved 
three times in order to protect them from the moths and elm-leaf 
beetles. The cost of protecting the trees, at both the Chestnut Hill and 
Weston reservoirs, has been much increased on account of the neglect 
of owners of adjoining property. 

Along the line of the Cochituate, Sudbury and Weston aqueducts 
the gypsy moths were destroyed and the egg clusters painted in 
considerable numbers in Xewton and Weston, and a few were found 
in Wellesley, Xatick and Framingham. 

At Lake Cochituate about 300 egg clusters of the gypsy moth 
were found and destroyed, generally in the vicinity of summer 
camps. 

During the past year, for the first time the gypsy moths have 
been found at several points on the Water Works property west of 
Framingham, a few at Framingham Reservoirs Nos. 2 and 3, and 
considerable numbers at the Whitehall Reservoir in Hopkinton. 

At the Sudbury Reservoir about 13,000 nests of the brown-tail 
moths were destroyed, and a considerable number of large elm 
trees in Southborough were scraped and sprayed to destroy the elm- 
leaf beetles. 

Xo gyps> moths have been found on Water Works property on 
the Wachusett watershed, but large numbers of the brown-tail moths 
have been destroyed in the vicinity of the dam at Clinton, and a 
few nests have been found at the upper end of the reservoir. 

The young pine trees on land around the Wachusett and Sudbury 
reservoirs, of which about one million have been planted during the 
past six years, were, in the middle of the summer, found to be in- 
fested with the pine-tree weevil, which cuts off the young shoots, 
generally the leader, at the top of the tree. The weevils were 
destroyed by cutting off and burning the affected shoots. 
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Distributing Resekvoibs. 

The distributing reservoirs maintained by the Board are the 
Weston and Chestnut Hill reservoirs; the Waban Hill and Forbes 
Hill reservoirs and the Forbes Hill standpipe of the southern high- 
service system; Spot Pond and the Mystic Reservoir near Tufts 
College of the northern low-service system; the Fells and Bear Hill 
reservoirs of the northern high-service system, and the Arlington 
standpipe of the northern extra high-service system. 

Weston Reservoir. 

No work has been done at this reservoir other than that required 
to keep the grounds and buildings in good order. A large part of 
the work required has been in connection with the protection of 
the trees and shrubs from the gypsy and brown-tail moths. The 
reservoir, with its buildings and grounds, is in good condition. 

Chestnut Hill Reservoir. 

This reservoir, with its gate-houses and grounds, including the 
grounds around the pumping stations, has received the usual care. 
The high retaining wall along the driveway on the north side of 
the reservoir has been repointed. The work of reconstructing and 
resurfacing walks around the reservoir has been continued, and 300 
linear feet of walk were rebuilt and 1,500 linear feet of walk were 
resurfaced with stone dust. The driveways between the Lawrence 
and Bradlee basins, and the roadway of Beacon Street* in front of 
the pumping stations, have been sprinkled seven times with an oil 
emulsion for the purpose of laying the dust. The cost for the sea- 
son was about 2 cents per square yard, which was less than the pre- 
vious cost for sprinkling with water, and the results were much more 
satisfactory. The ironwork in the gate-houses has been scraped 
and painted. On account of the large number of people who visit 
the reservoir grounds during the summer it has been necessary to 
maintain a police force of from three to five men on duty on Sun- 
days and evenings during the summer season. About 55 square 
yards of granolithic walk have been rebuilt in front of the low- 
service pumping station, where the walk had settled and cracked 
on account of the breaking of a high-service force main in 1907. 
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Waban Eill Reservoir^ 

The reservoir and groimd? hare received tlie usual care and are 
in good condition. 

Forbes Eill Reservoir and Stand pipe. 

Xo other work than the nsiial care of the grounds and structures 
has been required at this reservoir. The standpipe has been in 
constant use, and the reservoir ha? been kept full of water but has 
not been drawn upon for the supply of the District. 

A recording gage was connected with the standpipe in August, 
by means of which a constant record is now kept of the elevation 
of the water in the standpipe. 

Spot Pond, 

Early in February Spot Pond was lowered about one foot on 
account of the large consumption of water during the extreme cold 
weather, and during both November and December it was lowered 
for a few days about the same amount in order to furnish water to 
the District while the Sudbury Aqueduct was shut off for cleaning. 
With these exceptions the pond remained very near high-water 
mark throu^iout the year. 

In addition to the routine work connected with the care of the 
reservoir, the cellar on the site of the Butterfield house has been 
filed, and the ground loamed and seeded. The foreman's house 
and the bams on what were formerlv the Bottume and Butterfield 
estates have been painted. 

Considerable time has been expended in endeavoring to prevent 
gulls and ducks from frequenting the pond, as their presence is 
considered to be a menace to the purity of the water. When not 
disturbed both gulls and ducks frequent the pond in large numbers, 
careful estimates making the numbers from 500 to 2,000 on differ- 
ent days during November and December. As a result of their 
presence the rocky islands, several of which rise but little above the 
level of the water in the pond, were covered with a deposit of ex- 
crement which is washed into the water bv the rains and wave«. 
The ledges at some points became so covered with this de|X>sit that 
the black rocks were given a white appearance, "Ftc5.tcv ^CNX^\«!i>^x 
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9 to 19 and from December 5 to 12 blank cartridges were fired by 
men stationed at different points around the pond, for the purpose 
of disturbing the birds so that they would leave. The result was 
not satisfactory, as the birds, particularly the gulls, continued to 
frequent the pond though in reduced numbers so long as the firing 
was continued, and returned in large numbers as soon as it ceased. 
It is possible that by constantly patrolling- the pond with a motor 
boat and using blank cartridges, nearly, if not quite all of the birds 
may be prevented from frequenting the pond. The birds also fre- 
quent the Chestnut Hill Reservoir, but in smaller numbers. 

Mystic Reservoir. 

This reservoir has been in use throughout the year, and has re- 
ceived the usual care. The brickwork of the gate-house has been 
pointed, and steps on the embankment painted. 

Fells and Bear Hill Reservoirs. 

These reservoirs have been in constant use during the year, have 
required no other work than the usual care, and are both in good 
condition. 

Arlington Standpipe. 

This standpipe has required no special attention. The walks 
and driveways were washed by overflow from the standpipe and have 
been resurfaced. 

Mystic Lake and Pumping Station. ** 

The gate-house at the lake has been painted and the property is 
in good condition. 

Extensive repairs have been made on the interior of the house 
occupied by the Superintendent of Pipe Lines and Reservoirs on 
the pumping station grounds, and this, with the stable and storage 
buildings, has been painted and is now in good order. 

Olenwood Yard. 

The fence on three sides of the yard has been painted. The 
buildings are in good order. 
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Chestnut Hill Yard, 

A new maple floor has been laid in the office, and the exterior of 
the carpenter's shop, office building and part of the blacksmith shop 
have been painted. 

Pipe Lines. 

The length of the pipe lines owned and maintained by the 
Metropolitan Water and Sewerage Board on December 31, 1908, 
was 84.65 miles, and the length of the mains not less than 4 inches 
in diameter connected with the works, but owned and operated by 
the several cities and towns supplied with water, was 1,484.2 miles. 

Twenty-two leaks have been repaired on the pipe lines maintained 
by the Board, at a cost o:fr $1,377.42. The more important of these 
were a break in the 36-inch high-service main supplying West Rox- 
bury, Dorchester, Quincy and Milton, which occurred on Morton 
Street near Washington Street, in West Roxbury, on February 6, 
and a break in a 24-inch pipe on Broadway near Marshall Street, 
in Somerville, on June 13. In both instances the breaks occurred 
where the pipes lay in a trench excavated in rock, and were ap- 
parently due to the fact that the pipes had settled so as to rest on 
points of the ledge. In both cases large volumes of water escaped 
from the broken pipes, and the surface of the streets in the vicinity 
was washed to a considerable extent. The cost of repairing the 
damages caused by the leak in West Roxbury was $632.44, and of 
the one in Somerville $312.25. The remainder of the leaks were 
small and due to defective lead joints. 

All valves on the pipe lines have been inspected, cleaned and 
oiled, and all air valves tested. An additional connection 16 inches 
in diameter has been made at the junction of Arborway and South 
Street in West Roxbury, between the 48-inch high-service main 
and the 20-inch main supplying water to West Roxbury, for the 
purpose of supplying that district whenever the main south of this 
point is shut off for repairs. 

The 36-inch main crossing Washington Street at Forest Hills in 
West Roxbury was relocated for a distance of 165 feet, to permit 
of the construction of the piers supporting the Boston Elevated Rail- 
way structure. The cost of doing this work, amounting to $2,473.51, 
was paid by the Railway Company. 
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The pipe bridges over the Pines rivers in Revere and Saugus, 
over the Saugus River between Saugus and Lynn, and at the Chel- 
sea North Bridge between Chelsea and Charlestown, have been 
painted. The iron beams supporting the pipes over the New York, 
New Haven & Hartford Railroad at Milton have been recovered 
with sheet lead % of an inch in thickness. The 36-inch steel pipe 
over Stony Brook in West Roxbury has been scraped and painted. 

Venturi Meters. 

The number of Venturi meters connected with the pipe system 
on December 31, 1908, was 59, and 46 of these were in constant 
use throughout the year. The work of winding and caring for the 
operating mechanism, and taking the weekly readings to determine 
the consumption of water in the different municipalities, has been 
attended to by two assistants. 

Pressure Regui^tors ant> Recording Gages. 

No change in the number or location of the pressure regulators 
was made during the year. A new piston and lining were placed 
in the float operated valve at the Chelsea Reservoir in April, and a 
new piston and lining, with a centre guided stem were placed in 
the valve* regulating the pressure to the town of Swampscott on 
August 9. 

A Crov^ni pressure recording gage was set on October 29 in the 
police station in Chelsea Square, to replace the one destroyed in 
the Water Works office during the fire of April 12. A similar 
gage was installed at the Forbes Hill standpipe on August 4. 

The recording gage in Belmont has been transferred from the 
tov^ni hall to the water works shop on Waverley Street. 

The average maximum and minimum elevations of the water, due 
to the pressure at nineteen points in different parts of the District, 
as recorded by the gages, are given in Appendix No. 2, Table No. 39. 

Electrolysis. 

The electrical pressures between the pipe lines and street rail- 
way tracks and the electric currents flowing over the water pipes 
were determined over the entire distribution system during June 
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and July. On account of the large currents measured on the low- 
service pipe lines in Brighton, Cambridge and Somerville in June, 
measurements were repeated on these lines in September. Dia- 
grams have been plotted showing the relative potentials of the pipes 
and rails and the intensity of electric currents flowing on the pipe 
lines during the year, for comparison with the conditions in previ- 
ous years. 

Miscellaneous electrical measurements were made at various times 
during the year, in connection with the installation of new insulat- 
ing joints and on accoimt of other special conditions which occurred 
during the year. 

Four insulating joints have been installed during the year, as 
follows : — 

Insulating joint Xo. 20, located in Atlantic Avenue at Winthrop 
Avenue, Revere, on the 6-inch connection with the Revere distri- 
bution system, was installed June 16. 

Insulating joint Xo. 21, located in Harvard Avenue, 200 feet 
south of Commonwealth Avenue, Brighton, on 12-inch blow-off pipe 
which connects with the Boston Water Works blow-off pipe at this 
place, was installed July 1. 

Insulating joint Xo. 22, located in Chapel Street near Longwood 
Avenue, Brookline, on 48-inch low-service main, was installed Xo- 
vember 19, during the construction of this pipe line. 

Insulating joint Xo. 23, located at Beacon Street at Harvard 
Street, Brookline, on 36-inch connection with Boston Water Works 
48-inch Beacon Street main, was installed December 3, during the 
construction of the pipe line. 

All of these insulating joints have been installed so that the in- 
tensity of the electric currents flowing on the pipe line at these 
points can be measured and controlled, if desired. The cost of 
installing the joints was paid by the Metropolitan Water and Sewer- 
age Board. 

A comparison for the years 1907 and 1908 of the approximate 
average amount of electricity leaving the various pipe lines and 
flowing into the earth to cause damage to the pipes by electrolysis, 
in the districts where our investigations indicate that the most 
serious injury is being done, is as follows : — 
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D«8CBirrio!r or Pipb Lim. 


March 

and AprU, 1907 

(Amperes). 


June 

and July, 1908 

(Amperes). 


Mazimnm Cur- 
rent flowing 

at Any Point on 
Pipe Line in 

1908 
(Ami>ere8). 


Easterly 48-inch low aeryice pipe line, Chestnut 
Hill Reservoir to Maiden River. 

Westerly 48.1nch low-service pipe line, Chestnut 
Hill Reservoir to Mystic River. 

421nch low-service pipe line in Chelsea and Ev- 
erett. 

S4-lnch low-service pipe lines across Chelsea Creek, 


• 

70 

1051 

651 

5 


150 
190 
160 


170 
150 
310 


16 inch high-service pipe line, Boston Avenue, 

Medford. 
*20-inch high-service pipe line in Stoneham, . 


10 
25 


30 
25 


85 
33 


16-inoh and 12-inch high-service pipe lines in Lynn, 


60 


45 


34 


12-inch high-service pipe line in Hyde Park, . 


5 


5 


7 


48-inch supply pipe line in Newton, 


25 


15 





1 Measurements made in October and November, 1907, show much larger currents leaving this 
pipe line. 

The increased flow of electricity measured in October and Novem- 
ber, 1907, on the westerly 48-inch low-service pipe line between the 
Chestnut Hill Reservoir and the Mystic Kiver, and on the 42-inch 
low-service pipe line in Chelsea and Everett, has continued during 
the year, and a similar increase has been measured during the past 
year on the easterly 48-inch low-service pipe line between Chestnut 
Hill Reservoir and the Maiden Kiver. This large increase in the 
current leaving the pipe lines is a most unsatisfactory feature, 
especially as it now appears to be a permanent condition and is due in 
part to the failure of the rubber insulation in some of the insulating 
joints, and in part to an increase in the load on the railway system, 
and is not due to the temporary and erratic load conditions which 
sometimes (xx5ur while the measurements are being made. 

The conditions on the other pipe lines show very little change 
from last year. No excavations have been made this year for the 
purpose of examining the pipe lines for electrolytic corrosion, but 
an examination of the easterly 48-inch low-service pipe line under 
the car tracks in Massachusetts Avenue, opposite Norfolk Street, 
in Cambridge, was made on July 20, while a joint leak was being 
repaired. A slight amount of electrolytic corrosion was discovered 
on the pipes at this point. 
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CLUfToy Sewerage. 

The Clinton sewage disposal works were in dailv operation 
throughout the year. The quantity of sewage pumped to the filter- 
beds was 787,000 gallons per day, — a decrease of 80,000 gallons 
per day as compared with the preceding year. This decrease was 
undoubtedly due to the small amount of rainfall during the year, 
as the condition of the sewers in the town of Clinton is such that 
ground water in large quantities finds its way into the sewers afler 
heavy rainfalls. 

Following are statistics relating to the operation of the pumping 
station : — 

Daily average quantity of sewage pumped (gallons), . . . 7^7,000 

Daily average quantity of eoal consumed (pKtunds), . . . 1.426 

Gallons pumped per pound of eoal, 552 

Number of days pumping, 366 

Cost of pumping: — 

Labor, $1,787 96 

Fuel, ia44 49 

Repairs and supplies, 226 42 



Total for station, $3,158 8 



I 



Cost per million gallons pumped, $10 96 

Cost per million* gallons raised 1 foot high, 22 

The cost of pumping was $1,420.89 less than for the preceding 
year, due to reduction in the amounts paid for fuel and repairs. 

Filter-beds. 

The sewage was applied on the filter-beds in practically the same 
manner as during the latter half of 1907. 

The eight settling basins into which the sewage is pumped, pre- 
viously to being applied on the filter-beds, were used in rotation 
continuously throughout the year. During January, February, 
March and December two of the basins were used together for four 
weeks, when they were emptied and two others used. During 
the remainder of the year the basins were used in pairs for a period 
of one week, when they were drained off and cleaned. T\i^ \>t^'E5r 
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tice of giving to the neighboring farmers the sludge accumulating 
in the settling basins was continued imtil August, and since then it 
has been used as fertilizer upon the lawns about the Wachusett Dam 
and the grassland on the rear slope of the South Dike. 

The filter-beds have been used in rotation continuously through- 
out the year, each bed receiving a dose of 65,000 gallons in thirty 
minutes about once in two days. During previous years only five 
beds were used to care for the sewage during periods of extremely 
low temperature. During the past year, however, all of the beds 
were prepared with furrows 3 feet 6 inches apart, thus allowing 
their use in thirty-minute periods during the entire winter season, 
the same as in the summer time. 

The results of the chemical analyses of the sewage and effluent 
are given in the following table : — 



[Parts per 100,000.] 



1903. 



1004. 1905. 



190ft. 



1907. 



January 

to Jane, 

1908, 

. incluBive. 



July to 
December, 

1908, 
inclusive. 



Whole 
Year 
1908. 



Albnmlnoid ammonia, sew 

age. 
Albuminoid ammonia, efflu 

ent. 
Per cent, removed. 

Oxygen consumed, sewage, 

Oxygen consumed, effluent. 

Per cent, removed. 

Free ammonia, sewage, 

Free ammonia, effluent. 

Per cent, removed. 

Nitrogen as nitrates, effluent 



.9233 
.0782 
92 
8.65 
1.12 
87 

3.8-292 

1.0185 

73 

.4168 



•7967 

.0686 
91 
8.57 

.99 
88 
3.97 

.99 
75 

.4046 



1.1250 
.0787 
93 

13.11 
1.126 
91 

4.7533 
.9588 
80 
.2665 



.8658 


.8442 


.4720 


.6750 


.0955 


.0744 


.0693 


.0416 


89 


91 


85 


94 


9.84 


7.87 


2.94 


3.93 


1.34 


1.07 


0.94 


0.58 


86 


87 


68 


85 


3.5650 


3.8342 


3.5453 


5.6933 


1.27-23 


1.3176 


1.6067 


1.1377 


64 


66 


55 


80 


.1445 


.1664 


.0437 


.2499 



.5736 
.0554 
90 
3.43 
0.765 
78 

4.6193 
1.3722 
70 
.1468 



The analysis of effluent from these filter-beds has, for several 
years, indicated that the beds were gradually deteriorating in effi- 
ciency, and during the past two or three years the State Board of 
Health has been conducting investigations and experiments for the 
purpose of determining the cause and suggesting a remedy. 

On August 7 the Board requested the State Board of Health to 
give its advice regarding the best method of improving the efficiency 
of the filters. On September 3 that Board reported that it was 
of the opinion that the size of the doses of sewage applied to the 
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beds previous to July, 1907, had been too large to permit of proper 
oxidation of the sewage, with the result that the filters had become 
clogged by the accumulation of organic matter in the interstices of 
the sand. The inefficiency of the filters was also thought to be 
partially due to uneven distribution of sewage on the surface of the 
filters, and to insufficient underdrainage. Upon the receipt of this 
advice immediate steps were taken to lay additional underdrains 
and to provide carriers for distributing the sewage. The laying 
of the underdrains was commenced on October 9 and continued 
until !N'ovember 15, when work was suspended for the season. The 
work accomplished included the laying of two lines of 6-inch under- 
drains, aggregating 5,542 feet in length, under twelve of the twenty- 
four beds to be drained, the cleaning and relaying of 500 feet of 
8-inch underdrain which had become clogged and useless, and the 
construction of the necessary manholes, lamp holes and outlet drains. 
This work was done at a cost of $2,770.99. The completed plan 
provides for four lines of 6-inch vitrified pipe underdrain, equally 
spaced across each one-acre bed and laid at a depth of from 5 to 7 
feet below the surface of the ground, and a sewage carrier extending 
about three-fourths of the distance across the bed from the centre 
of one side, constructed with a flat concrete bottom and vertical 
wooden sides, arranged with openings so as to get an equal distri- 
bution of the sewage over the entire bed. The area of the filter- 
beds is also to be increased by utilizing about three acres of the 
ground heretofore not available. 

The cost of maintaining the filter-beds, exclusive of the cost of 
the work in connection with the laying of new underdrains, has been 
as follows : — 

Labor, $3,050 12 

Repairs and supplies, 97 06 

Total, $3,147 18 

Cost per million gallons treated, 10 92 

Daily tests of the sewage and effluent, to determine the amount 
of dissolved oxygen and iron, have, been made by the keeper in 
charge of the beds. 
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Engineebing. 

The greater portion of. the time of the engineering force is now 
devoted to matters pertaining to the maintenance and operation of 
the works. The more important of these matters are the superin- 
tendence of the operation of the Venturi meters and of the flow of 
water from the several reservoirs through the aqueducts; the deter- 
mination of the quantities of water used in the several municipali- 
ties ; the tabulation of the records of rainfall as measured at twelve 
stations on the works, of the elevations of the several storage and 
distributing reservoirs, and of the pressures in the mains at differ- 
ent points in the Metropolitan District; the making of calculations 
to determine the yield of the several watersheds, the quantities 
delivered by the several aqueducts, the quantities pumped at the 
several pumping stations and the cost of pumping, the testing of 
coal and oil; and the examination of the pipes to determine the 
injury from electrolytic action. 

Hydraulic measurements have been made to determine the loss 
of pressure in the mains, due to the tuberculation of the pipes. 
OflScial trials have been made of the pumping engines at the new 
Arlington station. Studies have been made for an addition to the 
pumping station in West Roxbury and for installing an additional 
pumping engine and boiler. Detail plans have been prepared for 
an ash hoist and storage bin at the Spot Pond pumping station. 
Record plans showing the pipes have been corrected to conform to 
changes made on the ground. 

Appended to this report are tables of contracts giving the amount 
of work done and other information, a long series of tables relating 
to the maintenance of the Metropolitan Water Works, tables show- 
ing the length of main pipes and number of service pipes, meters 
and fire hydrants in the Metropolitan Water District, and a sum- 
mary of statistics for 1908. 

Respectfully submitted, 

DEXTER BRACKETT, 

Chief Engineer, 
Boston, Jantiary 1, 1909. 
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REPORT OF CHIEF ENGINEER OF SEWERAGE 

WORKS. 



To the Metropolitan Water and Sewerage Board, 

Gentlemen : — The following is a report of the operations of 
the Engineering Department of the Metropolitan Sewerage Works 
for the year ending December 31, 1908. 



Oeganization. 

The engineering organization during the year has been as 
follows : — 



Division Engineers: — 
Frederick D. Smith, 



Frank I. Capen, 



Seth Peterson, 



, In charge of maintenance and construction, 
South Metropolitan System, in Quincy 
and Milton, 

, In charge of maintenance and construction, 
North Metropolitan System and extension 
of the High-level Sewer in Brookline and 
Brighton. 

. In charge of construction, Section 80, in- 
cluding air tunnel, and of Section 81, 
South Metropolitan System, 



In addition to the above, there were employed at the end of the 
year 24 engineering and other assistants. 



142 



METROPOLITAN WATER 



[Pub. Doc. 



METROPOLITAN SEWERAGE DISTRICTS. 

Arkas and Popttlations. 

During the year no changes have been made in the extent of the 
sewerage districts. The area of the North Metropolitan District 
remains at 90.50 square miles, and of the South Metropolitan Dis- 
trict at 100.87 square miles, — a total, inclusive of water surfaces, 
of 191.37 square miles. These districts include the whole or parts 
of 25 cities and towns, as set forth in the following table. 

The populations in the table are based on the census of 1905. 



Table showing Areas and Estimated Populations within the Metropolitan Sewerage 

District J as of December 31, 1908, 



City ob Town. 



Area (Square 
MUes). 



Estimated Popu- 
lation. 



Is 



o 



'Arlington, . 

Belmont, 

Boston (portions of;, 

Cambridge, . 

Chelsea, 

Everett, 

Lexington,! . 

Maiden, 

Medford, 

Melrose, 

Revere, . 

SomerviUe, . 

Stoneham, . 

Wakefield, . 

Winchester, . 

Winthrop, . 
. Wobum, 



I 



H 



'Boston (portions of), 

Brookline, . 

Dedham,! 

Hyde Park, . 

Milton, . 

Newton, 

Qnincy, 

Waltham, 
.Watertown, . 



Totals, 



5.20 
4.66 
3c45 
6.11 
2.24 
3.34 
6.11 
6.07 
8.35 
3.73 
5.86 
3.96 
5.50 
7.65 
5.95 
1.61 
12.71 



20.39 

6.81 

9.40 

4.57 

12.59 

16.88 

12.56 

18.63 

4.04 



90.50 



100.87 



191.37 



10,580 

4,750 

96,680 

102,680 

31,600 

32,800 

4,350 

40^920 

21,590 

15,230 

14,590 

74,720 

6,690 

11,130 

9,180 

7,960 

14,490 



170,700 
26,300 

7,900 
15,350 

7,680 
40,800 
30,960 
28,350 
12,450 



499,940 



340,490 
840,430 



1 Part of town. 
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METBOPOLITAZsr SETTEES. 

SeWXRS PuBCHAfiEB A^TD CoKfiTEUCTED AITI^ THKIK, CoyyECTlOXSw 

Within the Sewerage Districts there are now 101.35 mile? of Met- 
ropolitan sewers. Of tkiB total, Si.79 mileB of sewers, with the 
Qnincy pnmping station, have heen ptirchased from cities and towns 
of the districts, the remaining 9^.5€ miles of Metropolitan sewer? and 
other w<H*ks having been eonstructed hj the Metropolitan boards. 

The locations, lengths and sizes of these sewers are given in the 
following tables, together with other data referring t<:» the ptiblic and 
special connections with the system : — 

North MeiropoLiian SyBiem. 



CiTT OB Towm. 



fine of Oefvoni. 









SnKnAi. OuKKBTTmin. 



Cbazmotar arlKxasbini off 
OamHKitiaBL 






Boston: — 
DeerlsUnd, 
East Boston, 

ChariestowBL, 



Wintiirop, . 
Chelsea, 

Ererett, 

Mskien, 

Melrose, 
Cambridge, . 

SomerFiile, . 

Medford, 
Winchester,. 



Stoneham. 
Wobam, 






1.867 
6.467 



B.SfS 



2.W4 



4 
28 

U 
13 



¥ **x»' 2^ to 1' W'ySf 4", - n.l28 



e'yxrJ0"■U)4'rv5'l^ . ^ i.H» 



i'fi^xriB^tol'B"^ - I 4.4l»i 



4'r'x4'l(K'toie^, - - ! €-(«»« 

I I 

ys^xs'jrtorB^ - . t.m7 I 



fl's^xry'torKrxrr'. - 8.471 



4'e^xyi''toi<K', - 5.»9 



rwxrr'toyi'', . . €.428 



J 



i*< 



e« 



rr'toio'', - 
yMrx*'4''toyy, 



0.010 

O.iSS 



27 



"1 



IP-; 



^< 



n< 



4 

8 



Sbc»e faoUny, 
Kary Tard, - 
Abnubonse, ... 
Club house. . 
Ftn* iMsut. Sta&iaiL, 
JMrate^iuUdlng, 
B&kerj, 

Bendtniiii: irorkfi, 
Mflti'opolitiui Water Woit4k«> 

UloW'>afl, ... 
18t)t<ro}*oiitaai Water Woslcs 

Ulow-M/lC . 
Oaiuerun AvpiSaaiot Co^ 
Shuhx^ioodwinCo., . 
]letro>Kilxtaii Water Wos^ls 

bkrW'Olf, . 
lYirate ImildlngB, 
rstrate bnUdiaga, 
Factory, 

Sailruad staticm, . 
Whtnriiter faonse, . 
City aofipital, 
Tamaery, ... 
Slau^iter-iKnues CS)« • 
Car-honse, . 
BbTw/t xailvay power boose, 
Staliie, .... 
BeiMleiiiiii: workfi, 
Annery bnlkfing, 
Frirale bmldlngs, 
fttable, .... 
Polioe snb^station. 
Tannery, 
Private bnOdingfi, 
Gelatine factory. 
Stable, .... 
Railroad station,. 

Glue factory. 



1 

B 



1S7 



.886 of a mile of eeirer inucbaaed fpsn tbt dty of TtfaMen. 
.7X«f asnieof sewer pnrciiasedtroflitbecaty oll&f^lrQtfe. 
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North Metropolitan System — 


CoBcluded. 






Bise of Seweri. 


Length in MUes. 


Public Gonneo- 
tion«, Decem- 
ber 31, 1908. 


Spbcial COHNSCnONS. 


City ob Toim. 


Character or Location of 
Connection. 


Number in 
Operation. 


Arlington, . 

Belmont,> 
Wakefield,a . 
Bevere, 


r 6" to 10", . 
I'toy, . 


3.6201 
0.048 


3 
1 
2 


Private buildings, . 

Railroad station, 

Carhoune, .... 


121 

1 
3 




58.5663 


251 


421 



South Metropolitan System. 



Boston (Back Bay), 



Boston (Brighton) , 

Boston (Dorches- 
ter). 

Boston (Roxbory), 

Boston (West Box- 

bury). 
Brookltne, 
Dedham, 
Hall, . 

Hyde Park, 

Milton, . 

Newton, 

Quincy, 

Waltham, 

Watertown, 



e' 6" to y 9", . 

y y'xe' 0" to 12", 

3^X4' to 2^ 6"x2' 7", 

6'6"x7^4'0'^ . 

9'3"xlO'2"tol2", 

6f 6"x7' 0" to y 6", 
4^X4' 1" to y 9"x8' 10^ . 
60" pipe, . 

10' 7"xll' 7" to 4^X4' 1", . 

ivxiytos", . 
4/ 2'/x4' »" to 1' y, 

11' 3"xl2' 6" to 24" pipe, 

y6"x4', . 

4' 2^x4' 9" to 12'^ 



1.600« 



5.537« 



2.870« 



1.430 

7.696 

2.382 
2.360 
0.760 

4.527 

3.600 
2.911 
6.580 
0.001 
0.7507 



42.784 



10^ 



11 
10 

9 



( 



2 
5 

11 
6 
4 
1 
5 



Tufts Medical School, 
Private house, . 
Administration building, Bos 

ton Park Department, . 
Simmons Collie buildings. 
Art Museum, . 
Abattoir, .... 
Chocolate works. 
Machine shop, . 
Paper mill. 
Private buildings, . 

Parental school, 

Lutheran Evangelical Church 

Private buildings, . 



Mattapan Paper Mills, 
Private buildings, . 



Private houses. 



Factories, 



89 



1 
1 

1 
1 
2 
3 
2 
I 
1 
2 

1 
1 
4 



1 
2 

2 
2 



28 



1 Includes 2.631 miles of sewer purchased from the town of Arlington, 
s The Metropolitan sewer extends but a few feet into the towns of Belmont and Wakefield. 
< Includes 2.787 miles of Mystic River valley sewer in Medford, Winchester and Wobum, run- 
ning parallel with the Metropolitan sewer. 

4 Includes .355 of a mile of sewer purchased from the city of Boston. 

s Includes .026 of a mile of sewer purchased from the town of Watertown. 

* Includes 1.24 miles of sewer purchased from the city of Boston. 

7 Includes .025 of a mile of sewer purchased from the town of Watertown. 



Cost of Construction. 

[To December 31, 1908.] 

The cost of the 101.35 miles of Metropolitan sewers enumerated 
above, including seven stations, siphons and appertaining structures, 
maj be summarized as follows : — 
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North Metropolitan System, $6,171,165 12 

South Metropolitan System, 8,741,869 20 



$14,913,034 32 



Information relating to areas, populations, local sewer connections 
and other data for the whole Metropolitan Sewerage District appear 
in the following table : — 

North Metropolitan District. 



Area 
(Square 


Estimated 
Total 


Miles of 

Local Sewer 

connected. 


Estimated 

Population 

contributing 

Sewage. 


Ratio of 

Contributing 

Population 

to Total 

Population 

(Per Cent.). 


COKNICTIOKS MAMt 

WITH MVTKO. 

FOLITAM SBWBM, 


Miles) . Population. 


Public. 


Specia), 


90.50 


499»940 


639.50 


424»050 


84.8 


261 

1 


421 



100.87 



Sovih Metropolitan District. 



340,490 



492.86 



201,695 



69.2 



89 



28 



Entire Metropolitan District. 



191.37 



840,430 



1,132.36 



625,646 



74.4 



840 



448 



Of the estimated gross population of 840,430 on December 31, 
1908, 625,645, representing Y4.4 per cent., were on that date con- 
tributing sewage to the Metropolitan sewers, through a total length 
of 1,132.36 miles of local sewers owned by the individual munic- 
ipalities. These sewers are connected with the Metropolitan System 
by 340 public and 449 special connections. It appears, also, that 
there has been during the year an increase of 28.11 miles of local 
sewers connected with the Metropolitan System, and that 14 public 
and 26 special connections have been added. 



Pumping Stations and Pumpage. 

The following table shows the average daily volume of sewage 
lifted at each of the six Metropolitan pumping stations during the 
year, as compared with the corresponding volumes for the previous 
year : — 
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PuMmro Statiov. 



Atbraob Daily Pumpaob. 



Jan. 1, 1907, 

to 
Dec. 81, 1907. 



Jan. 1, 1908, 

to 
Dec. 31, 1908. 



Increase during 
the Tear. 



Deer Island 

East Boston, 

Charlestown 

Alewife Brook, 

Qaincy 

Ward Street (actual gallons pumped). 



Ghklloos. 
64,800,000 

02,800,000 

32,600,000 

4,128,000 

8,616,000 

21,200,000 



Gallons. 
60,800,000 

67,800,000 

81,300,000 

3,627,000 

8,687,000 

22,300,000 



Gallons. 
4,600,000 

4,600,000 

1,300,000 

496,000 

72,000 

1,100,000 



Per Cent. 
7.01 

7.21 

4.01 

12.01 

2.0 

5.2 



1 Decrease. 



CONSTRUCTION. 

NORTH HETBOFOLITAN SYSTEM. 

Chapter 556 of the legislative Acts of 1908 provided an appro- 
priation of $445,000 for extensions and additions to the East Boston 
and Deer Island pumping stations. 

Chapter 582 of the legislative Acts of 1908 provided $40,000 for 
the restoration of the existing East Boston pumping station, dam- 
aged during the great Chelsea fire of April 12, 1908. 

CONSTEUCTION AT DeEE IsLAND StaTION. 

During the year concrete foundations for the engine house ex- 
tensions of the Deer Island pumping station have been built by day 
labor, under the direction of the Engineer. 

This engine house is located near the high-water line of the 
harbor, and to secure safe foundations below the peat and other 
vegetable deposits on the shore these foundations were extended to 
a depth of about 15 feet below the general surface of the ground at 
the engine house, which is about elevation 116. The foundations are 
of Portland concrete, about 4 feet in thickness. On the northerly side 
of the house the extension is to rest on the existing outfall sewer, 
and the foundation was extended to the roof of this sewer, which 
was substantially reinforced with concrete and steel. 

A chamber for placing a 60-inch cast-iron discharge pipe, with 
valve chamber, Venturi meter chamber and controlling manholes 
at the outfall sewer, has been constructed in connection with this 
work 
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The foundations for this ext€!n£i«nti mie mj/w faUj completed in 
condition for building the saper^cinacinsre dniing the coming spring. 
Detailed plans for superstrocmares of the exfcn«ions of the engine 
and coal houses have been prepared dTsring the jcar and contracts for 
the construction are now being arranged, which contemplate that 
work on these building? will be ?Tanred as earlj as April 1 and com- 
pleted by Septembo- 1. 

The buildings are to be of briciu with trimmings and stone work 
in agreement with the architectural lines of the existing station. The 
engine hotise extension will be 50 feet long br 46 feet wide. The 
coal house extension will be 103 feet kn^ and 35 feet wide. 

The existing road which passes the extension of the engine house 
has been moved about 10 feet nearer the harbor, and to defend this 
road against the tide wadi during hi^ seas, the granite wall along the 
sea side of the hi^waj fronting the engine house has been extended 
about 150 feet. The heel of this wall has been defended bv heavy 
riprap. This work has also been carried out by day labor tmder the 
direction of the Engineer. 

On Xovember 2 a contract was arranged with the AUis-Chalmers 
Company of Milwaukee for furnishing and erecting at the Deer 
Island station one one-htmdred-miUion-gallon pimip and engine^ 
four boilers, eecmomizer. piping and appurtenances. This additional 
pumping plant is to be in place for service within two years of the 
date of the ccmtract 

The contract provides that the pimip shall be of the same general 
heavy and slow-nnming. centrifugal type as that already installed at 
the station. The boilers are to be of the internally fired, horizontal^ 
tubular type, from designs by F. W. Dean. Mechanical Engineer. 

C5oxsTKUcno3r at East Bostox Statiox. 

On the afternoon of Simday. April 12. the great Chelsea fire 
reached the shores of Chelsea Creek, near the East Boston pumping 
station, by the middle of the afternoon. The fire service at the sta- 
tion defended the property until about 5 p.m. At that time a bai^ 
of inflammable material on the creek near the oil works exploded, 
and the flames were carried by the incoming tide up to and around 
the station. The flames mounted up the sides of the station to the 
roof, and in a few minutes the doors, windows, roof, coal house and 
wharf were a mass of flames. 
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The pumping service at the station was abandoned about 5.30 
P.M. The Charlestown pumping station was also shut down about 
10 P.M. and remained shut down until April 17. 

During the night many of the larger combined sewers were sealed 
off from the Metropolitan System and the discharge from them 
turned into the harbor. 

On Monday, April 13, and later, the overflows in the Metropoli- 
tan Sewer were raised to about elevation 107, and this arrangement 
resulted in forcing through the pumps and passages of the aban- 
doned station from 18,000,000 to 25,000,000 gallons of sewage per 
day, or about one-half the ordinary quantity pumped at this station 
in dry weather. This probably provided for all sewage from separate 
systems connected with the works and some sewage from a few of 
the more offensive of the connections with combined systems. 

The fire entirely destroyed roofs, doors, windows, coal house and 
wharf at this station. The girders and most of the piping of the 
station were a mass of twisted iron and steel. The walls were 
scarred and cracked and had fallen in places. 

An examination of the building by experts indicated that the 
foundations and walls were safe to cover with a light, temporary 
roof. An examination of the machinery indicated that pumps, 
steam cylinders and boilers had not been greatly injured. 

Between April 13 and April 27 a temporary wooden roof, 
doors and windows were placed by Woodbury & Leighton, builders. 
While the temporary roof was being placed, necessary repairs to one 
engine, piping and two boilers were made by the engineers of the 
works. One engine was started on the afternoon of April 26, just 
two weeks after the date of the fire, and since that date the service 
of the station and works has been normal. 

A second engine and second pair of boilers were started on May 8, 
one week after the first, and the third engine and last pair of boLs 
were fully repaired and ready for service on June 3. 

Of the $40,000 appropriated for repairs to this station by chapter 
582, Acts of 1908, about $20,000 remains, which will doubtless 
provide a permanent roof, doors, vdndows, etc., when the details for 
the permanent rebuilding of this station have been fully developed. 

Chapter 556, Acts of 1908, authorized an expenditure of $250,000 
for extensions te existing buildings and an additional engine and 
new boilers at this station. 
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At the date of this report the details of the future development 

at this station have not been fully determined, so that no construction 

authorized by chapter 656 of the Acts of 1908 has yet been carried 

out. 

SOUTH METBOFOUTAir SYSTEM. 

Extension of the High-level Sewes through West Roxbury, 

Brooklins and Brighton. 

This extension, authorized by chapter 406 of the Acts of 1906, in- 
volving a length of 5.64 miles of main sewers, varying from 7 feet to 
5 feet in diameter, is practically completed at the date of this report. 
Of the seven sections into which it has been divided for purposes 
of construction and record, five have been fully completed. On the 
other two about 145 feet remain to be completed. It is anticipated 
that this work will be fully completed by the middle of February. 

Section 80, West Roxbury and Brookline. 

Division Engineer in Charge, — Skth Peteeson. 

Superintendent of Constniction by Day Labor, — Chables A. Haskin. 

This section was completed on July 30, 1908. It was constructed 
largely in tunnel by pneumatic process, by day labor, under the 
direction of Charles A. Haskin, pneumatic expert 

The section is 3,123 feet in length. For a distance of about 204 
feet, at the westerly end, it was found that the sewer would be built 
in dry sand and gravel at a depth of about 22 feet below the surface 
of the street. This length of 204 feet was, by action of the Board, 
added to the contract for Section 81, and was constructed in open 
trench by Bruno & Petitti, between May 18 and July 30, 1908. 

The excavation was in dry sand and gravel. The masonry sec- 
tion was of the horseshoe type, 7 feet by 6 feet 6 inches in diameter. 
The walls of the sewer are of Portland concrete, about 15 inches in 
thickness. 

The length .of pneumatic tunnel constructed on this section is 
2,919 feet. At the date of the last report, 2,560 feet of headings 
had been completed. The remaining 359 feet, largely in rock and in 
part rock and earth headings, were driven between January 1 and 
May 20, when the headings were completed. 

At the date of the last report 2,215 feet of the masonry lining of 
the tunnel had been placed, — 885 feet in the easterly headings and 
1,330 feet in the westerly heading. The 314 iee\> oi maao"\iY5 \\xiL:w^ 
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placed during the year in the westerly heading is of circular cross-sec- 
tion, 7 feet in diameter, with walls not less than 12 inches in thick- 
ness. In the easterly heading the masonry last year had been built 
into the solid rock. No masonry was placed this year in this head- 
ing until it had been blasted through to its connection with the branch 
at the bellmouth in Centre Street. During the year 401 feet of this 
heading in Roxbury pudding-stone has been lined with Portland 
cement concrete. The tunnel headings were about 10 feet in diam- 
eter and the finished diameter of the sewer 7 feet, making the walls 
for this length about 18 inches in thickness. 

The masonry shaft on Perkins Street, about 475 feet east of 
Jamaicaway, from which the tunnel excavation has been made, has 
been completed with masonry to the surface, finished with standard 
iron cover, and left in condition to be used for ventilation or in 
cleaning this length of tumiel. 

Section 81, BrooTcline. 

Division Engineer in Charge, — Seth Peterson. 

Contractors, — Bruno & Petitti, Contract No. 60 (Sta. to 21 + 40). Hugh 
Nawn Contracting Company, Contract No. 61 (Sta. 21 + 40 to 34 + 15). 

This section extends from near the boundary line between West 
Koxbury and Brookline, near the junction of Chestnut Street and 
Pond Avenue, along Chestnut, Kendall and Cypress streets to Boyl- 
ston Street, in Brookline, — a distance of 3,415 feet 

Two contracts were made for this construction previous to the 
date of the last report ; one, with Bruno & Petitti, extending from 
the town line along Chestnut and Kendall streets, — a distance of 
2,140 feet. 

Work was started on this contract on March 3, 1908. The ex- 
cavation was to an average depth of about 21 feet from the surface 
to the bottom of the masonry. 

The excavation for the first 200 feet was in sand and gravel; 
and for the next 600 feet in sand and gravel with boulders, and with 
ledge in the bottom for about 125 linear feet, having an average 
depth of about 3 feet. 

* 

From about 150 linear feet northerly from High Street for 1,000 
feet, near the comer of Chestnut and Kendall streets, the excava- 
tion was in sand, gravel and clay, with rock in the bottom for about 
325 linear feet 
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For about 150 linear feet, near the comer of Chestnut and 
Kendall streets, fine yellow sand extended nearly to grade; below 
this was sand and gravel. For the remainder of the contract, through 
Kendall Street, the excavation was in sand, clay and gravel, with 
rock in the bottom for the last 130 feet extending from to 8 feet 
in depth. No large amount of ground water was encountered; a 
four-inch centrifugal pump, operated automatically by electricity, 
ran about one-half of the time. 

A bucket excavator was used on the work through Chestnut Street 
and for about one-half of the length of Kendall Street; for the re- 
maining distance on Kendall Street an " A " frame derrick was 
used. The work with this derrick was started on July 6, 1908, and 
the last 200 feet of the section was excavated by this method. 

In April, 204 linear feet of Section 80 were added to the contract 
of Bruno & Petitti, as previously mentioned in this report. The 
work on this additional 204 feet was started on May 18 and finished 
about Julv 20. This contract was finished on December 8, 1908. 
Owing to severe weather conditions at this season of the year the 
resurfacing of the streets has been left until spring. 

As noted in the last report, a second contract on this section, 
extending from Kendall Street through Cypress Street to Boylston 
Street, a distance of 1,2Y5 feet, was made with the Hugh Nawn 
Contracting Company. 

Work on this contract had been commenced at the time of the 
last report, and 130 linear feet of trench excavated near Boylston 
Street. A tunnel shaft had then been excavated at the comer of 
Cypress and Kendall streets and a heading started. 

A second shaft was started on January 10, 1908, about 200 feet 
north from Walnut Street, and a tunnel heading started to meet 
the heading from the shaft at the corner of Cypress and Kendall 
streets; these headings were driven through rock. The open cut 
from Boylston Street was continued to meet the shaft near Walnut 
Street, with the exception of about 50 feet which was tunnelled,, 
passing some trees near Milton Road, and under three water pipes,, 
and the car tracks in Boylston Street. The excavation for the open 
cut was in sand, clay and gravel, with rock for the last 7 feet. 

A small amount of water was encountered on this section, esti- 
mated at 150,000 gallons per day. 

The work was completed on August 15, 1908. 
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Section 82, BrooMine. 

Division Engineer in Charge, — Frank I. Capen. 

Contractors, — T. J. O'Connixl, Contract No. 57 (Sta. + 30 to 13 + 50). T. 

J. O'CoNNELL, Contract No. 55 (Sta. 30 + 50 to 48 + 50). James Deiscoll 

& Son, Contract No. 56 (Sta. 13 + 50 to 30 + 50). 

This section extends from Boylston Street, along Cypress Street, 
Brington Road, private lands, Brookline Playground, Davis and 
Gtorham avenues, Greenough, Washington and Park streets, to Bea- 
con Street, — a distance of 4,830 feet. 

This section was practically completed at the date of the last 
annual report. 

Thefe remained to be completed the resurfacing of streets and 
sidewalks on the three contracts. This was finished during the 
months of March and April. 

Section 8S, Broohline. 

Division Engineer in Charge. — Feank I. Capen. 

Contractors, — Chaeles G. Ceaib & Co., Contract No. 54 (Sta. 16 + 64 to 
24 + 64). T. J. 0*C0NNELL, Contract No. 62 (Sta. to 16 + 64). 

As noted in the last report, two contracts were arranged for con- 
struction; one, with Charles G. Craib & Co., for a length of 800 
feet, completed previous to January 1, 1908, and discussed in the 
last report. 

On the second contract, that with T. J. O'Connell, for a length 
of 1,664 feet, work had been started at three tunnel shafts at that 
date; one, at Beacon Street, a heading extending northerly across 
Beacon Street toward Winchester Street, had been excavated 66 
feet. This was continued for 422 linear feet and met a heading 
driven southerly from a shaft about 800 feet north of Beacon 
Street in Winchester Street, which had advanced 30 feet on January 
1, 1908. The distance between these shafts is about 800 feet. 

A heading northerly from this shaft had advanced 30 feet, and 
one from a shaft near Fuller Street 25 feet southerly. Work was 
continued in both these headings until they met on May 6. 

The length of tunnel driven since the last report is 1,484 feet. 

The excavation northerly from the shaft at Beacon Street was 
through dry sand for 400 feet. For the remainder of the distance 
to the shaft, near Fuller Street, the excavation was in sand and 
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gravel, with clay at either the bottom or roof for nearly the entire 
distance; but a small amount of water was encountered. The ma- 
sonry lining was of Portland concrete, with a minimum thickness of 
12 inches. The headings were not allowed to be driven over 30 feet 
in advance of the masonry lining. About 50 linear feet of the ma- 
sonry had been placed on January 1, 1908; masonry was finished 
on May 22. 

Section 8Jf, Broohline and Brighton. 

Division Engineer in Charge. — Frank I. Capen. 
Contractor, — D. F. O'Connell, Contract No. 53. 

This section extends from near Winchester Street, through private 
lands and Columbia Street in Brookline, and in Harlan Street, pri- 
vate lands and Commonwealth Avenue in Brighton, to near AUston 
Street, — a distance of 2,168 feet. 

This section was fully completed prior to the date of this report. 

Section 86, Brighton. 

Division Engineer in Charge, — Frank I. Capen. 

Superintendent of Construction by Day Labor, — Chas. A. Haskin (Sta. to 

11+42). 
Contractors, — Geo. M. Bryne Company, Contract No. 63 (Sta. 11 + 42 to 

24-f-OO). D. F. O'Connell Company, Contract No. 64 (Sta. 24 -f 00 to 

47 + 00). Hugh Nawn Contracting Company, Contract No. 65 (Sta. 47 

+ 00 to 63 + 50). 

This section extends from near AUston Street, along Common- 
wealth Avenue, Warren, Cambridge and Washington streets, to near 
Lake Street, — a distance of 6,350 feet. The lower portion of this 
section was constructed by the Board by day labor. Three contracts 
have been made for the construction of the remainder of the section. 

As stated in the last report, the portion of this section constructed 
by day labor was completed previous to that date. 

Actual work on the contract for the portion of the section in 
Warren Street, 1,258 feet in length, George M. Bryne Company, 
contractors, had not been commenced. Work was started on the 
excavation of a shaft, about 12 feet square, near the middle of the 
contract on January 2, 1908. This was to grade February 7, 1908, 
and headings were started in either direction on February 10, 1908. 
The westerly heading was completed on May 20, and the easterly 
heading on May 28. The tunnel has been lined with Portland con- 
crete, with a minimum thickness of 12 inches •, \\ie ^m^^^ft^ ^^^*Cv3^ 
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is 6 feet high by 5 feet 9 inches wide. The masonry lining was 
started on May 26, 1908, and completed on July* 27, 1908. The 
manhole at the shaft was completed on August 10. The excavation of 
the tunnel was through solid rock for the entire distance and but 
little water was encountered. 

At the date of the last report, under the contract with the D. F. 
O'Connell Company, for a portion of the section in Warren, Cam- 
bridge and Washington streets, 2,300 feet in length, a shaft near the 
middle of the section had been excavated to a depth of 38 feet. This 
shaft was excavated to grade on January 15, 1908. 

A heading was started westerly from this shaft on January 30, 
and easterly on February 3. The east heading was finished on 
August 1, Excavation in the west heading was stopped on August 
18 on account of losing the rock in the roof of the tunnel heading 
about 70 feet from the end of the contract, and the driving was post- 
poned until the masonry lining was placed to near this point. Work 
in the heading was resumed on October 27 and finished on No- 
vember 30. 

The masonry lining in the east heading was commenced on Sep- 
tember 3 and in the west heading on September 21. The tunnel was 
lined with Portland concrete. 

The finished section is of the horseshoe shape, 6 feet high by 5 
feet 9 inches wide. The lining has a minimum thickness of 12 
inches. The concrete was finished, except for about 30 feet near the 
shaft, on December 31. This will probably be finished and a shaft 
manhole built during January of 1909. 

For the entire length of tunnel, except for about 200 feet, the 
excavation has been in solid rock. For this 200 feet the tunnel 
had an earth roof requiring timbering. Of this length, 40 feet 
were wholly in earth. It is estimated that the maximum amount 
of water pumped at the central shaft has been about 300,000 gallons 
per twenty-four hours. 

Work on the contract made with the Hugh Nawn Contracting 
Company for the portion of the section in Washington Street, for 
1,650 linear feet, was started previous to January 1, 1908. A shaft 
about 200 feet west from Foster Street had been excavated to a depth 
of 42 feet. This shaft was excavated to grade on January 14, and a 
heading started westerly on January 25 and easterly on January 29. 
These headings were finished on May 16 and 12, respectively. 
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A second shaft was started just easterly from Foster Street on 
February 25, and excavated to grade on March 24. Headings were 
started in either direction on April 2. The westerly heading was 
finished on May 12. The masonry lining of that portion of the 
tunnel between the second shaft and the easterly end of the contract 
was started on May 23, and finished on July 17. The driving of the 
easterly heading from the second shaft was through wet sand and 
gravel with some clay. On June 23 the driving from this shaft was 
stopped when the heading had advanced well into solid rock. This 
heading was lined with masonry, and the excavation in the rock 
heading again started on July 16 and continued until completed on 
October 10. The masonry lining was finished on Xovember 23 and 
the shaft backfilled on November 28. 

The excavation for this contract was in solid rock for 1,040 linear 
feet, in sand and gravel for 400 linear feet, and part rock and part 
earth for 210 linear feet. The masonry lining is of Portland con- 
crete, of horseshoe cross-section, 5 feet 9 inches wide by 6 feet high, 
with a minimum thickness of 12 inches. It is estimated that the 
maximum amount of ground water pumped per twenty-four hours 
was 300,000 gallons. 

Section 86, Brighton. 

Division Engineer in Charge. — Frank I. Capen. 

Contractors, — Glenn & Bboderick, Contract No. 66, for 1,650 linear feet of 
12-inch pipe sewer and 715 linear feet of 42-inch concrete sewer. Charles 
J. Jacobs Company, Contract No. 67, for 1,305 linear feet 69-inch by 72-inch 
concrete sewer and 1,135 linear feet 72-inch by 48-inch reinforced concrete 
sewer. 

This section extends westerly through Washington Street from a 
point about 200 feet east of Lake Street to Xonantum Street, at Oak 
Square, — a distance of 2,440 linear feet. 

A portion of this section of the Metropolitan Sewer is located 
so near the surface as to interfere with some of the local sewers 
of the city of Boston. On this account it was necessary to construct 
a sewer on either side of Washington Street, for a i^ortion of the 
length of this section, for the use of the city of Boston. 

At Lake Street a 36-inch by 38V2"iiich city sewer crossed the line 
of the proposed Metropolitan Sewer. To avoid interfering with the 
city sewer a new 42-inch concrete sewer was laid, at a lower and 
flatter grade, from Lake Street to Fairbanks Street, ona. t\vfc T^^^rs^JwdS^ 
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Bide of Washington Street. The roof of the Metropolitan Sewer, 
crossing low territory above Lake Street to near Oak Square, is at 
such an elevation as to cut off house connections with local sewers on 
the southerly side of Washington Street. A 12-inch pipe sewer was 
built south of the Metropolitan Sewer for a length of 1,650 feet. 

A contract for the construction of these relief sewers was made 
with Glenn & Broderick on June 24, 1908. Work was started on 
the 12-inch pipe sewer on June 30 and finished on Julj^ 29. The 
construction of the 42-inch sewer was started on July 31 and finished 
on December 21. The excavation of the trench for the 12-inch pipe 
was in sand and gravel, with clay, for a few hundred feet west of 
Brackett Street. The average cut was about 10 feet for the 12-inch 
pipe and 18 feet for the concrete sewer, and very little water was 
encountered. The 42-inch sewer was carried under the invert of 
the Metropolitan Sewer at Lake Street by two 24-inch cast-iron 
pipes surrounded by concrete. The walls of the concrete sewer were 
of 8-inch Portland concrete. House branches were built into both 
sewers about 25 feet apart. 

A contract for the construction of the main sewer for this section 
was made with the Charles J, Jacobs Company on August 4, 1908: 
This was for 1,305 linear feet of 69-inch by 72-inch Portland con- 
crete sewer, with minimum thickness of masonry 12 inches, and 
1,135 linear feet of 72-inch by 48-inch sewer, with Portland concrete 
invert and 8-inch brick arch, covered with 6 inches of Portland 
concrete. 

This latter section extends from a point about 400 feet east of 
Fairbanks Street to Brackett Street. The top of the sewer is from 
3 to 4 feet below the street surface. The masonry is reinforced with 
%-inch twisted steel bars. 

The average cut for the whole contract was about 14 feet. The 
excavation was in sand, gravel and clay, with rock in the bottom for 
about 100 feet near the beginning of the contract ; above this rock 
many large boulders were found. 

Work on this contract was started at ISTonantum Street, Oak 
Square, on August 11, and continued easterly to a point about 200 
feet east of Fairbanks Street, and was finished on IN'ovember 18. A 
second opening was started about 200 feet east of Fairbanks Street 
on October 9 and continued easterly. On January 1 the work re- 
maining comprised about 70 linear ieel oi tteviek excavation and 
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the placing of the masonry for a length of 113 feet. Very little 
water has been encountered. A hand pump has been used for short 
distances at different parts of the work. 

MAINTENANCE. 

Scope of Woek ai^b Force employed. 

The maintenance of the Metropolitan Sewerage System includes 
the operation of 7 stations and 101.35 miles of Metropolitan sewers, 
receiving the discharge from 1,132.36 miles of town and city sewers 
at 340 points, together with the care and study of inverted siphons 
under streams and in the harbor. 

The permanent maintenance force of 145 men includes 87 en- 
gineers and other employes at the pumping stations, and 58 men 
employed on actual sewer maintenance and care of pumping station 
grounds. In the following three tables the use of the completed 
svstems and other data are shown : — 
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CAPACITY AND RESULTS. 

The following tables summarize the pumping records for the year 
for the Metropolitan sewerage stations : — 

NoETH Meteopolitais^ System. 

Deer Island Pumping Station. 

At this station are three submerged centrifugal pumps, with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of pumps: 45,000,000 gallons each, with 19-foot lift. 
Average duty for the year: 50,800,000 foot-pounds. 
Average quantity raised each day: 59,800,0p0 gallons. 

Force employed: 4 engineers, 4 firemen, 3 oilers, 3 screenmen and 1 relief screen- 
man. 
Coal used: first-quality Cumberland, costing from $4.15 to $4.98 per gross ton. 



Table of Approximate Quantities , Lifts and Duties at the Deer Island Pumping 

Station of the North Metropolitan System. 



Months. 



Total 
Pumpage 
(GalloiiB). 



Average 

per Day 

(Gallons) . 



Minfanum 

Day 
(Gallons). 



Maximnm 

Day 
(Gallons). 



Average 
Lift 

(Feet). 



Average 

Duty (ft.-lbs. 

per 100 lbs. 

Coal). 



1908. 



January, . 

February, 

March, 

April, 

May, 

Jnne, 

July, 

August, . 

September, 

October, . 

November, 

December, 

Total, 

Average, 



2,468,900,000 

2,470,000,000 

2,405,200,000 

2,013,000,0001 

1,852,500,000 

1,619,400,000 

1,566,300,000 

1,615,000,000 

1,489,700,000 

1,480,700,000 

1,324,700,000 

1,555,300,000 



21,859,700,000 



79,600,000 


58,900,000 


105,000,000 


11.02 


85,200,000 


65,300,000 


109,900,000 


11.26 


77,600,000 


64,200,000 


107,400,000 


11.01 


67,100,0001 


60,300,0001 


71,000,0001 


10.361 


59,800,000 


47,000,000 


83,400,000 


10.61 


54,000,000 


48,000,000 


64,500,000 


10.16 


50,500,000 


42,600,000 


75,500,000 


10.16 


52,100,000 


42,300,000 


74,300.000 


10.41 


49,700,000 


41,800,000 


63,600,000 


10.16 


47,800,000 


38,800,000 


96,000,000 


10.44 


44,100,000 


36,600,000 


55,600,000 


10.31 


50,200,000 


37,800,000 


75,200,000 


10.14 


59,800,000 


48,600.000 


81,800,000 


10.50 



56,800,000 

52,500,000 

54,600,000 

62,600,000 1 

65,600,000 

61,100,000 

49,700,000 

50,900,000 

50,700,000 

45,000,000 

44,700,000 

45,300,000 

50,800,000 



1 Approximate only. On account of the Chelsea Are the pumping service of this station was 
largely reduced from April 12 to 26. The quantities, lift and duty for the month of April have 
been estimated. 
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Edst Boston Pumping Station. 

At this station are three submerged centrifugal pumps, with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of pumps: 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year: 50,000,000 foot-pounds. 

Average quantity raised each day: 57,800,000 gallons. 

Force employed: 4 engineers, 4 firemen, 3 oilers, 3 screenmen, 1 relief screenman 

and 3 helpers. 
Goal used: first-quality Cumberland, costing from $3.69 to $4.98 per gross ton. 



Table of Approximate QuantitieSj Lifts and Duties at the East Boston Pumping 

Station of the North Metropolitan System. 



Months. 



Total 
Pumpage 
(GaIIohb). 



Arerage 
per Day 

(Gallons) . 



Minfanum 

Day 
(Gallons). 



Maximnm 

Day 
(Gallons). 



Average 
Lift 

(Feet). 



Arerage 

Duty (ft.-lbs. 

per 100 lbs. 

Coal). 



1908 

Jannary, 

February, 

March, 

April, 

May, 

June, 

July, 

AuKUst, 

September, 

October, 

November, 

December, 
Total, 
Average, 



2,406,900,000 

2,412,000,000 

2,343,200,000 

1,963,000,0001 

1,790,600,000 

1,559,400,000 

1,603,300,000 

1,653,000,000 

1,429,700,000 

1,418,700,000 

1,264,700,000 

1,493,300,000 



21,127,700,000 



77,600,000 

88,200,000 

76,600,000 

65,100,0001 

67,800,000 

62,000,000 

48,600,000 

60,100,000 

47,700,000 

45,800,000 

42,100,000 

48,200,000 



57,800,000 



56,900,000 

63,300,000 

62,200,000 

68,300,0001 

46,000,000 

46,000,000 

40,600,000 

40,300,000 

39,800,000 

36,800,000 

34,600,000 

36,800,000 



46,600,000 



103,000,000 


17.00 


107,900,000 


17.11 


105,400,000 


17.10 


69,000,0001 


16.821 


81,400,000 


14.07 


62,500,000 


16.25 


73,600,000 


15.42 


72,300,000 


15.13 


61,600,000 


15.46 


94,000,000 


15.66 


53,600,000 


15.46 


73,200,000 


16.47 


79,800,000 


15.83 



56,500,000 
64,700,000 
57,700,000 



48,900,000 
46,200,000 
46.000,000 
60,200,000 
44,100,000 
45,800,000 

60,000,000 



1 Approximate only. On acconnt of the Chelsea Are the pumping at this station was abandoned 
from April 12 to 26. The quantities, lift and duty for the month of April have been estimated. 
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Charlestown Pumping Station. 

At this station are three submerged centrifugal pumps, two of 
them having impellers or wheels 7.5 feet in diameter, the other 
8.25 feet in diameter. They are driven by triple-expansion engines 
of the Reynolds-Corliss type. 

Contract capacity of pumps: two, 22,000,000 gallons each, with 11-foot lift; one, 
60,000,000 gallons, with 8-foot lift. 

Average duty for the year : 52,200,000 foot-pounds. 

Average quantity raised each day: 31,300,000 gallons. 

Force employed: 4 engineers, 4 firemen, 3 oilers, 3 screenmen and 1 relief screen- 
man. 

Coal used: first-quality Cumberland, costing from $3,815 to $4.98 per gross ton. 



Table of Approximaie Quardities, Lifts and Dviiea at the Charlestown Pumping 

Station of the North Metropolitan System, 



Months. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 

(Gallons). 


Day 

(Gallons). 


Maximum 

Day 
(Gallons). 


Average 
Lift 

(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

Goal). 


190§ 

January, . 


• 




1,088,800,000 


35,100,000 


28,100,000 


46,200,000 


8.34 


55,200,000 


February, 






1,154,400,000 


39,800,000 


32,100,000 


53,400,000 


8.52 


62,400,000 


March, 






1,093,600,000 


35,300,000 


30,700,000 


49,100,000 


8.35 


60,500,000 


April. 






915,000,0001 


30,500,0001 


19,800,0001 


38,300,0001 


8.161 


62,000,0001 


May, 






982,800,000 


31,700,000 


22,300,000 


49,600,000 


7.86 


50,400,000 


June, 






945,300,000 


31,500,000 


28,300,000 


37,700,000 


8.14 


57,400,000 


July, 






1,021,700,000 


33,000,000 


27,200,000 


43,900,000 


8.20 


57,700,000 


Augiiflt, . 






1,012,000,000 


32,600,000 


26,500,000 


46,900,000 


8.18 


51,900,000 


September, 






853,600,000 


28,500,000 


24,100,000 


40,700,000 


7.98 


46,900,000 


October, . 






831,100,000 


26,800,000 


19,600,000 


51,000,000 


8.11 


40,900,000 


November, 






713,600,000 


23,800,000 


19,100,000 


31,200,000 


7.92 


39,800,000 


December, 






848,900,000 


27,400,000 


21,600,000 


41,000,000 


8.01 


41,600,000 


Total, 


11,460,300,000 


- 




- 


- 


- 


Average, . 






- 


81,300,000 


25,000,000 


44,100,000 


8.15 


52,200,000 



1 Approximate only, 
abandoned from April 
estimated. 



On account of the Chelsea 
12 to 17. ^he quantities, life 



fire the pumping s^vice at this station was 
and duty for the month of April have been 
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Alewife Brook Pumping Station. 

The plant at this station consists of the original installation of 
small commercial pumps and engines, i.e,, two 9-inch Andrews verti- 
cal centrifugal pumps, with direct-connected compound marine en- 
gineSy together with the recent additions. The latter consists of a 
specially designed engine of the vertical cross-compound type, hav- 
ing hetween the cylinders a centrifugal pump rotating on a horizontal 
axis. 

Contract capacity of the two original pumps: 4,500,000 gallons each, with 13-foot 
lift. 

CfOntraet capacity of new pump: 13,000,000 gallons, with 13-foot lift. 

Average duty for the year: 17,100,000 foot-ponnds. 

Average quantity raised each day: 3,627,000 gallons. 

Force employed: 3 engineers, 1 relief engineer, 2 screenmen, and 1 relief screen- 
man. 

Coal used: first-quality Cumberland, costing from $3.75 to $4.90 per gross ton. 



Table of Approximate QuantUies, Lifts and Duties at the Alewife Brook Pumping 

Station of the North Metropolitan System, 



HOHTHS. 


Total 
Pompage 
(GaUons). 


Average 

per Day 

(GaUoDB). 


Minimum 

Day 
(Gallons). 


Maximnm 

Day 
(GaUons). 


Arerage 

Tiift 
(Feet). 


Average 

Duty (ft.-Ibs. 

per 100 lbs. 

Coal). 


January 


189,602,000 


6,116,000 


4,963,000 


7,767,000 


12.84 


24,400,000 


February, 






177,810,000 


6,118,000 


4.922,000 


8,406,000 


12.64 


24,600,000 


March, . 






197,848,000 


6,382,000 


6,494,000 


8,847,000 


12.76 


27,700,000 


April, . 






U6,196,000 


3,873,000 


2,414,000 


6,141,000 


12.63 


18,800,000 


May, 






127,028,000 


4,117,000 


3,229,000 


7,680,000 


12.48 


19,200,000 


June, 






93,649,000 


.8,122,000 


2,650,000 


3,814,000 


12.92 


15,900,000 


Jnly, 






80,069,000 


2,684,000 


2,078,000 


4,493,000 


13.16 


18,600,000 


Aagrast, . 






79,038,000 


2,650,000 


1,994,000 


4,260,000 


13.10 


18,400,000 


September, 






62,581,000 


2,086,000 


1,826,000 


3,330,000 


13.03 


11,300,000 


October, . 






69,273,000 


2,235,000 


1,826,000 


4,799,000 


12.97 


11,900,000 


NoTember, 






67,286,000 


1,910,000 


1,700,000 


2,739,000 


13.04 


10,600,000 


December, 






76,231,000 


2,427,000 


1,644,000 


4,260,000 


13.02 


13,700,000 


Total, 


1,325,720,000 


- 


- 


- 


- 


- 


Average, 






- 


3,627,000 


2,880,000 


5,494,000 


12.87 


17,100,000 
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South Metropolitan System. 

Ward Street Pumping Station. 

At this station are two vertical, triple-expansion pumping en- 
gines, of the Allis-Chalmers type, operating reciprocating pumps, 
the plungers of which are 48 inches in diameter with a 60-inch 
stroke. 

Contract capacity of pumps: 50,000,000 gallons each, with 45-foot lift. 

Average duty for the year: 79,600,000 foot-pounds. 

Average quantity raised each day: 22,300,000 gallons. 

Force employed: 4 engineers, 4 firemen, 4 oilers, 4 assistant engineers, 1 machinist 

and 1 laborer. 
Coal used: first quality Cumberland, costing from $4.41 to $5.00 per g^oss ton. 



Table of Approximate Quant\tie8y Lifts and Duties at the Ward Street Pumping 

Station of the South Metropolitan System, 



Months. 



Total 
PumpAge 
(Gallons) . 



Average 

per Day 

(GalloiiB) . 



Minimum 

Day 
(Gallons). 



Maximum 

Day 
(Gallons). 



Average 

Lift 
(Feet). 



Average 

Duty (ft--Ib«. 

per 100 lbs. 

Coal). 



1908 

January, . 

February, 

March, . 

April, 

May, 

June, 

Jnly, 

Auin^t • 
September, 

October, . 

November, 

December, 
Total, 
Average, 



1,011,500,000 
812,000,000 
935,900,000 
786,400,000 
774,700,000 
633,500,000 
405,600,000 
576,900,000 
510,000,000 
519,400,000 
484,600,000 
532,400,000 



7,982,300,000 



32,700,000 
28,000,000 
30,200,000 
26,200,000 
25,000,000 
21,100,000 
18,400,000 
18,600,000 
17,000,000 
16,800,000 
16,200,000 
17,200,000 



22,300,000 



24,600,000 


43,600,000 


41.88 


22,300,000 


41,000,000 


41.93 


26,700,000 


42,400,000 


41.54 


18,700,000 


80,300,000 


41.48 


21,600,000 


29,200,000 


41.27 


18,000,000 


25,600,000 


40.62 


15,700,000 


32,600,000 


40.11 


15,600,000 


28,900,000 


40.06 


14,900,000 


22,100,000 


39.86 


13,100,000 


29,100,000 


40.06 


14,600,000 


21,300,000 


89.91 


15,000,000 


27,000,000 


40.08 


18,400,000 


31,100,000 


40.73 



93,000,000 
84,000,000 
88,600,000 
81,700,000 
88,000,000 
82,000,000 
77,400,000 
75,600,000 
67,800,000 
73,100,000 
74,600,000 
74,400,000 

79,600,000 



Records from plunger displacement. 
Average slip for the year about 17.6 per cent. 
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Quincy Pumping Station. 
At this station are two compound condensing Deane pumping 
engines and one Lawrence centrifugal pump driven by a Sturtevant 
compotmd condensing engine. 

Contract capaeitj' of pumps: 3,000,000 Deane; S,000,000 Deane; 10,000,000 Law- 
rence centrifugal. 
Average duty for the year: 33,500,000 foot-pounds. 
Average qnantity raiaed each day: 3,687,000 gallona. 
Force employed : 3 engineers, 1 relief engineer, 2 Bcreemneu and 1 relief acreeu- 

Coal used; firet-qnalitj' Ciimt)erland, eoBting from $4,415 to $5.25 per gcoBB ton. 

TabU of Approximate Quantities, Lilts and Duties at the Quinq/ Pvmping Station 

of the SenUh Metropolitan System. 



Kowm. 


r^i**" 










Avenge 
Duty (ft-lb.. 

CoiU). 


1M8. 










23. oe 

21.04 
2l[06 

II 

alios 


28,60I),MM 
8),100,00(t 


X:- : ; : : 


"11 


4,383,000 
*.MS,000 
4.060,000 


3.780,000 
S,D5O,00O 
3,710,000 


4,M0.0OO 
,600.000 


S, : . : : 


.o»;ooo 


3,278,000 


sWIouu 


,»5.0O0 


itffiS 














^fe : ; ; 


1 TB3^>0D 

1 '.m'm 

110^.0Itt 


a,MB,000 
5^412000 
S.4M.000 
3,980,000 


8,770,000 
2,010,000 
3.810,000 
3,200,000 


,700,000 
,090,000 
,S40,000 
8,886,000 


3i,«00,0(M 


Tolal, 


l.M9,m.009 


3,637,000 


.,„.;», 


4,153,000 


„:„ 


33,100,000 



Nut Island Screen Souse. 
The plant at this house includes two sets of screens in duplicate, 
actuated by small reversing engines of the Fitchburg type. Two vei^ 
tical Deane boilers, 80 horse-power each, operate the engines, pro- 
vide heat for the house and bum materials intercepted at the screens. 

Average qnaiAitf of sewage passing screena daily, 37,800,000 gallons. 
Total materialfl intercepted at sereeoB during'the past year, 941.2 cubic yards. 
Materials intercepted per million gallons of sewage discharge, 1.84 cubic feet. 
Force employed; 3 engineera, 1 relief engineer, 3 screenmen and 1 relief screen- 
Coal used: 3S3.9 tons first-quality Cumberland, costing from t4.215 to (4.98 per 
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Cost of Pumping. 

In the following tables the total cost of pumping and the rate per 
million foot-gallons at each of six pumping stations are shown in 
detail : — 



Average Cost per Million Foot-gaUons for Pumping at the Deer Idand Station. 

Volume (21,859.7 Million Gallons) x Lift (10.50 Feet) = 229,527 Million Foot-gallons. 



Itbms. 




Co«t 

perMfllkn 

Toot-g$SkmM. 



Labor, 

Coal 

Oil, 

Waste, 

Water, 

Packing, 

Miscellaneons supplies and renewals, 

Totals, 

Labor at screens, 



$U,232 61 

10,154 77 

177 41 

81 55 

1,190 40 

ISS 21 

1,480 84 



$24,450 79 



$0.04894 
.04424 
.00077 
.00086 
.00519 
.00068 
.00646 



$0.10666 
.01358 



Average Cost per MiUion Foot-gallons for Pumping at the East Boston Station, 

Yolnme (21,137.7 MUlion Gallons) x Lift (15.83 Feet) = 384,451 Million Foot-gaUons. 



Itxms. 



Cost. 



Cost 

per Million 

Foot-gallons. 



Labor, 

Coal, 

OU, 

Wastet 

Water 

Packing, 

Miscellaneons snpplies and renewals. 

Totals, 

Labor at screens, 



$14,715 28 

11,618 82 

877 28 

148 79 

2,226 00 

497 40 

1,915 92 



$31,494 44 



$0.04400 
.03474 
.00113 
.00043 
.00666 
.00149 
.00573 



$0.0941}> 



i 
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Average Cost per Million Foot-Gallons for Pumping at^ the Charlestown Station. 

Volume (11,460.3 Million Gallons) x Lift 8.15 Feet) = 98,401 Million Foot-gallons. 



Items. 




Cost 

per Million 

Foot-gallonB. 



Labor, 

Coal, 

Oil, 

Waste, 

^Vater, 

Tacking, 

Miscellaneous supplies and renewals, 

Totals 

Labor at screens, 



$11,340 T7 
4,006 65 
171 33 
102 06 
494 40 
61 79 
621 48 



$16,798 43 



$0.12142 
.04289 
.00183 
.00109 
.00529 
.00066 
.00665 



$0.17983 
.03062 



Average Cost per Million Foot-gallons for Pumping at the Alewife Brook Station. 

Volume (1,325.72 MilUon Gallons) x Lift (12.87 Feet) = 17,062 MilUon Foot-gallons. 



Itbms. 




Cost 

per Million 

Foot-gallons. 



Labor, 

Coal, 

Oil.. 



Waste 

Water 

Packing, 

Miscellaneous supplies and renewals, 

Totals 

Labor at screens, oiling and miscellaneous services. 



$5,491 96 

1,845 22 

115 10 

47 88 

181 56 

68 68 

205 14 



$7,955 54 



$0.32188 
.10814 
.00674 
.00281 
.01064 
.00403 
.01202 



$0.46626 
.10667 



Average Cost per Million Foot-gallons for Pumping at the Ward Street Station. 

Volume (7,982.3 MilUon Gallons) x Lift (40.73 Feet) =325,119 Million Foot-gallons. 



Itbms. 




Cost 

per MilUon 

Foot-gallons. 



Labor, 

Coal, 

Oil 

Waste, 

Water, 

Packing, 

Miscellaneous supplies and renewals, 

Totals^ 

Labor at screens, 



$14,536 16 

8,662 22 

256 17 

51 58 

1,357 20 

aS5 77 

1,879 00 



$27,078 10 



$0.04471 
.02664 
.00079 
.00016 
.00417 
.00103 
.00578 



$0.08328 
.01344 
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Average Cost per Million Faot-ffoUon^ far Pumping at the Quin^cy Station, 

Volume (l^S^l MilUon Gallons) x Lift (21.04 Feet) =r S3,S85 MiUion Foot-gmDoas. 



Itbms. 




Cost 
perMfflkm 



Labor, 
Coal, 



OH, 



Waste, 

Water, 

Packing, 

Miscellaneous sappUes and renetrals. 

Totals, 

Labor at screens, oiling and misoellaneons services. 



$4,78S OS 

1,575 02 

3169 

11 OS 

199 38 

85 11 

188 13 



$6,873 44 



$0.16852 
.05549 
.00112 
.00089 
.00702 
.00300 
.00663 



$0.24217 
.05496 



Coal for use at the several stations has been purchased as follows : 





Omoss ToHs, BmnuBocs Coat.. 


Cob- 




Dmr 

Island 

PiimpiBg 

Btstion. 


But Charles- 
Boston 1 town 
Piimpmg Pumping 
Station. ' Station. 


Alewife 

Brook 

Pnmping 

Station. 


Ward 

Street 

Pumping 

Station. 


Qnincy 

Pumping 

Station. 


Nut 
Island 
Sereen 
House. 


tract 
Prioe 
i per 
Gross 
Ton. 

1 


Davis Coal and Coke 

Company. 
Davis Coal and Coke 

Company. 
Metropolitan Coal Com- 
pany. 
Davis Coal and Coke 

Company. 
Davis Coal and Coke 

Company. 
Davis Coal and Coke 

Comiiany. 
Davis Coal and Coke 

Company. 
Locke Coal Company, . 

Metropolitan Coal Com- 
pany. 

Metropolitan Coal Com- 
pany. 

Locke Coal Company, . 

George £. Frost & Co., 

Metropolitan Coal Com- 
pany. 

Metropolitan Coal Com- 
pany. 

George £. Frost & Co., 


870.00 

188.75 
1,449.00 


1,111.110 

167.205 
1,516.301 


484.220 
66.517 

231.428 


149.759 
313.499 


802.110 
1,084.239 


124.60 

76.584 
206.870 


238 

200 


$3.69 
3.95 
4.10 
4.15 
4.20 
4.41 
4.45 
4.50 
4.60 
4.75 
4.90 
4.96 
4.98 
6.00 
6.25 


Total gross tons, . 

Average price per 
gross ton. 


2,467.75 
$4.66 


2,794.616 
$4.45 


782.165 
$4.27 


463.258 
$4.77 


1,886.349 
$4.75 


407.954 
$4.95 


433 
$4.66 


- 
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Chajtgb of Pipes at Alewifb Bbook PrrifPisG Statiox. 

This station is located on the easterly bank of Alewife Brook in 
Somerville. The overflow from the suction sewer entering the sta- 
tion leads to this brook. Condensing water for use in the engine 
room is taken from the brook and the discharge from condensers is 
led back to the brook. 

The Metropolitan Park Commission have, during the year, modi- 
fied the location of this brook passing this station. The overflow 
from the sewer and condensing pipes has been extended to the modi- 
fled lines of this brook. This has involved placjing 250 feet of 24- 
inch cast-iron pipe and 280 feet of 8-inch cast-iron pipe. This work 
has been carried out by day labor under direction of the Engineer. 

South Mbtbopoutan Outfalls. 

The 60-inch outlet pipes in the harbor have been in op^ation 
four years at the date of this report. These pipes are in normal con- 
dition and free from deposit. During the past year the average flow 
llirou^ them has been 37,800,000 gallons of sewage per day, with a 
maximum rate of 107,000,000 gallons in the month of January, 
1908. 

Matebiai. ustebcepted at the Scbesisb. 

The material intercepted at the screens at the Xorth Metropolitan 
sewerage stations, consisting of rags, paper and other floating mat- 
ters, has during the year amounted to 2,301.3 cubic yards. This 
is equivalent to 2.8 cubic feet for each million gallons of sewage 
pumped at Deer Island. 

The material intercepted at the screens at the South Metropolitan 
sewerage stations has amounted to 2,222.7 cubic* yards, equal to 4.3 
cubic feet per million gallons of sewage delivered at the outfall 
works at !N'ut Island. 

Studies of sewage flows in the Metropolitan sewers, siphons and 
outfall pipes indicate that they are free from deposit. 

Respectfully submitted, 

WM. M. BROWN, 

Chief Engineer of Sewerage Works, 
Boston, January 1, 1909. 
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Appendix No. 1. 



Contracts made and pending during 

[Note. —The details of contracts made before 



3 

4 

5 



6 



1. 

Num- 
ber 
of Con- 
tract. 



3. 



WORK. 



8. 

Num- 
ber of 
BidB. 



2881 
2981 

299 

301 
804 



10-M.l 



IIM. 



12.M. 



13.M.1 



Paraplng engine for the 
Arlington station. 

Pumping engine for the 
Arlington station. 



4,160 tons cast iron water 
pipes; 4,100 tons 48.1 nch, 
60 tons 36-inch, 130 tons 
special castings. 

18 water valves ; 10 36-inch, 
8 12-inch. 

Laving water pipes in 
Boston and Brookline, 
Section 31 of the distri- 
bution system. 



Placing riprap at North 
Dike, Clinton, Mass. 

6,000 tons Vulcan coal for 
Chestnut Hill pumping 
station. 

1,300 tons Davis coal; 900 
tons for Spot Pond 
pumping station, 400 
tons for Arlington 
pumping station. 

Steel standards for flash- 
boarda for waste- weir of 
Wachusett Dam. 



3 

3 
11 



2 
10 



6 



Amount or Bm. 



4. 

Next to Low- 
est. 



5. 

Lowest. 



$7,900 00 



12,700 00 



103,831 00 



7,240 00 



36,157 60 « 



19,250 00 



$3.85 per 
ton. 



$4.50 and 

$4.10 per 

ton. 



$972 00 



$7,830 00 



5,240 00 a 



99,164 00 a 



7,124 00 > 



32.791 00 



14,000 00 « 



$3,753 and 

$3.85 per 

ton. 

$4,193 and 

$3.95 per 

ton. 



$870 03 » 



6. 



Contractor. 



Allis-Chalmers Co., 
Milwaukee, Wis. 

The Blake & Knowles 
Steam Pump 
Works, Boston. 

Warren Foundry and 
Machine Co , Phil, 
lipsburg, N. J. 



Coffin Valve C o m - 
pany, Boston. 

Bruno & Petitti, Bos- 
ton. 



Hugh Nawn Contract 
ing Co., Boston. 

Spring Coal Co., Bos- 
ton. 



Davis Coal and Coke 
Co., Boston. 



New England Struc- 
tural Co., Boston. 



1 Contract completed. 



s Contract based upon this bid. 
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Appendix No. 1. 



THE Year 1908 — Water Works. 

1908 bave been given In preTlons reports.] 



7, 


8. 


0. 


10. 




Dttte 
of Contract. 


Date of 

Completion of 

Work. 


Prices of Principal Items of 
Contracts made in 1908. 


Value of Work 
done Decem- 
ber 31, 1908. 




' Oct. 28, '05, 


- 


Duty trials completed Jan. 7, 1909, 


$8,375 37 


1 


April 3, »07, 


Oct. 80, '08, 


- 


5,240 00 


2 


Aug. 1, '08, 


- 


Cast-iron pipe $22.40, special castings $46 per 
ton of 2,000 lbs. delivered at Brooklme, Mass. 


56,000 00 


3 


Aug. 26, '08, 


- 


36-inch valves, $650; 12-inch valves, $78, 


1,612 00 


4 


Sept. 6, '08, 




For laying cast-iron pipe : 48-inch, $2.60 per l!n. 
ft.; 36inch. $2 per lin. ft.: 12-inch for blow- 
oflfs, $1 per lin. ft.; for rock excavation above 
regular grade, $3.25 per ca. yd.; for rock ex- 
cavation below regular grade, $4 per cu. yd. ; 
for earth excavation below regular grade, $1 .50 
per cu. yd.; for setting air valves, $2.60 each; 
for chambers for 36-inch valves, $50 each ; for 
chambers for blow-offs, by passes or air valves, 
$35 each ; for concrete masonry, $7 per cu. yd. 


10,870 23 


5 


Sept. 6, '07, 


Jan. 17, '08, 


- 


14,083 00 


6 


July 1, '08, 


- 


$3.75 to Oct. 1, $3.85 Oct. I to June 1 per ton of 
2,240 lbs. delivered on cars at Chestnut Hill 
pumping station. 


12,573 83 


7 


July 13, '08, 




$4.19 per ton of 2,240 lbs. delivered in bins at the 
Spot Pond pumping station ; $3.95 per ton of 
2,240 lbs. delivered on ca,rs at the Arlington 
pumping station. 


3,746 78 


8 


Aug. 15, 'OS, 


Nov. 6, '08, 


$96.67 each, 


893 53 


9 




$113,394 74 
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CJONTRACTS MADE AND PBNDINQ DURING THE YbAR 1908 — WaTBR WoRKS — 

Concluded. 
Summary of Contracts.^ 



Value of Work 
done Decem- 
ber 31, 1908. 



Distribution Department, 5 contracts 

291 contracts completed from 1896 to 1907, Inclusive, . . . . . 

Deduct for work done on 11 Sudbury Reservoir contracts by the City of Boston, . 
Total of 907 contracts, 

1 In this summary, contracts charged to maintenance are excluded. 



$82,097 60 
15,825,335 86 



$15,907,433 45 
512,000 00 



$15,395,433 45 
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Tablz No. 2. — Rainjail in Inches at Jefferson, Mass., in 1908. 



DlT Of USKTR. 


1 
1 


l!i 


i 


t 


t 


i 


1 


! 


j 


K 


1 


1 

i, 

» 

1 

6 

8, 

8, 

M 

II 

1!, 

18 

3fi 

18 


i.n 


0.88' 
0.4B- 


O.M 


o-st 
o-m 

0.38 
0.03 


0.08 
O.M 


«.« 


o.ao 
o.« 

0.M 
0.3B 


1.18 

1.69 

1.04 


0.11 
1.10 


0.13 

0.35 

_ 

0.46 
(l.iSi 
0.78 


o.ia' 
o.aa' 

O.M 


O.IT 
0.«i 










3B 

SO. 

SB 

as 

M 

^ 

M 

ss 

M, 

a> 

31, . . ■. . . 


- 
o.so 

O.Sl 


l.!3 




TolBl, . . . 


8.80 


a.i3 


3.,« 


-'-" 


6.5. 1 l.,l 


4.10 


6,4B 


l.il 


i.ie 


l.*7 


"■" 



Total lor Uie year 40.49 luoheB. 
) Rainfall Included In Ihat ol foUowlDg da; . 



1 Bain and snow. 
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Tabi^ No. 3. — RainfaU in Inches at Framinghain, Mass., in 1908. 



DlT or UOHTH. 


1 


i 


j 


1 


i 


i 


i 


1 


s 


j 


1 


i 

1 


2 

*. 

^ 


CM 


0.83 


0.39 
0.42 

o.ii 

0.01 
0.87" 

o.sa 


O-H 

D.01 

O.Oll 

0.-61 

o.tl 

«.SS 

COS" 

o.m 

O.JO 


0.«l 

0.M 
0.40 

O.OS 
1.18 

0.01 

i.li 

0.18 


0.40 
O.M 


o.ia 

o.u 

o.w 

0.75 


o.sa 

o.m 

0.11 
0.48 

1,8! 


D.T8 


O.ll 
0.94 

0,10 


O.U 

0.4& 

O.QO' 

* 

o.u 
o.ra 


0.08 


7 


IM 




l.«> 


». 

M. 

u 

K 

IS 


o.He 


6.71 


O-K* 


IB. 


o.os 


0.0* 


1 

w 

K 

!B 

M 

M 


' 


- 
0.S3' 




39 

30 

31. 


o.iO' 




0.40 


Total. . . . 


a.M 


i.ii 


i.e: 


l-'n 


*■■" 


0.;* 


S« 


'•-I'-"' 


»»|..« 


!.9S 



> Snow. ■ RalDfnll 



Total loT the fear S4-14 InclieB. 
Qclnded in that of the tallowing daf. 



■ Bain and boow. 
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Table No. 4. — Rainjali in Inches at Chestnid Mm Reservoir in 1908. 



Ju. 7, . 



Ju.M, . 
Jan. W, '. 



Mly 7, . 

SK i. 

I MbtII. 
I May SI, . 
I Ml>T». . 
I Miy M, . 

May 23, . 

BUr^ . 

MarSV, . 

May 30. . 

Hay 31, . 

Hay 31^ 



MPII to T 


ODp^. 












































ISF.IC 



Uar.l9, . 

Mar. 13, . 
Har. U, . 



Apr.lC. . 
Apr.U, . 
Apr. IS, . 

Apr. IB, . 



July 1, . 

- Jnlyl*. . 

Jul J- W, . 



Jnly 23, . 
July 23, . 
July 2*. . 



Apr.SE, . 
Apr. 26, . 
Apr. 28, . 



"evt. 2a', '. 
Total, 



e.UA.M.MU.BOpjc. 
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Table No. 4. — Rainfall in Inches at Chestnut Hill Reservoir in 1908 

Concluded. 



Datk. 


Amoant. 


Duratioii. 


1 Date. 


Amoant 


Daration. 


Oct. 1, . 


.68 


8.20 P.M. to 


Dec. 4, . 


.16 


3.30 P.M. to 9.30 P.M. 


Oct. 2, . 


6.20 A.M. 


Dec. 6, . 


{l.60 


11.45 P.M. to 


Oct. 10, . 


} .20 


11.55 P.M. to 


Dec. 7, . 


5.00 P.M. 


Oct. 11, . 


8.06 A.M. 


Dec. 11, . 


.73* 


10.36 A.M. to 4.00 P.M. 


Oct. 26, . 


1.42 


9.10 A.M. to 10.40 P.M. 


Dec. 12, . 


.21 « 


9.20 A.M. to 12.16 P.M. 


Oct. 28, . 


|2.04 


6.00 P.M. to 


Dec. 16, . 


.16 


2.45 A.M. to 9.00 a.m. 


Oct. 80, . 


11.10 A.M. 


Dec. 18, . 


.17* 


6.45 A.M. to 6.30 PJI. 








Dec. 30, . 
Dec. 31, . 

Total. 




6.30 P.M. to 

1.46 A.M. 


Totol, 


4.34 




.63 




3.46 




P^H 








Nov. 8, . 


.04 
.02 


8.46 A.M. to 6.16 p.m. 
10.00 P.M. to 








Nov. 10, . 








Nov. 11, . 


7.00 A.M. 








Nov. 11, . 


.16 


2.06 P.M. to 








Nov. 12, . 


1.45 A.M. 








Nov.U, . 


(.66 


8.10 P.M. to 








Nov. 16, . 


7.16 a.m. 








Nov. 18, . 


.08 


6.45 A.M. to 11.85 A.M. 








Nov. 19, . 


j .10 


6.65 PJf.to 








Nov. 20, . 


4.40 A.M. 








Nov. 26, . 


.10 


9.30 P.M. to 11.65 P.M. 








Nov. 30, . 


.02 


10.00 P.M. to 11.86 P.M. 








Total, 


1.17 





Total for the year 43.31 inches. 
s Bain and snow. 
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Tablb No. 13. — Sources from which and Periods during which Water has been 
drawn for the Supply of the Metropolitan Water District. 

From Wctehusett Reservoir into Sudbury Reservoir, 

12 : 30 P.M. Jan. 1 to 10 : 15 am. Jan. 5. 
11 : 30 A.M. Jan. 21 "* 7 : 00 A.M. May 18. 
12 : 00 M. May 18 " 10 : 30 a.m. May 24. 

3 : 40 P.M. May 24 '' 10 : 00 a.m. May 27. 

9 : 40 A m. May 28 ** 1 : 00 p.m. Oct. 22. 

5 : 00 P.M. Oct. 28 " 8 : 00 a.m. Oct. 29. 

2 : 00 P.M. Nov. 14 " 9 : 00 p.m. Nov. 19. 

6 : 00 A.M. Dec. 6 " 8 : 30 a.m. Dec. 26. 
11 : 15 A M. Dec. 26 ** 7 : 40 a.m Dec. 28. 
12 : 15 P.M. Dec. 28 " 7 : 00 a.m. Jan. 1, 1909. 
Total qoantity, 39,345,900,000 gallons 

From Sudbury Reservoir through the Weston Aquedtiet to the Weston Reservoir. 

7 : 00 A.M. Jan. 1 to 7 : 00 A.M. Mar. 24. 
9 : 00 A.M. Mar. 24 " 2 : 00 p.m. June 19. 
3 : 00 P.M. June 20 « 7 : 00 a.m. Jan. 1, 1909. 
Total quantity, 10,967,200,000 gallons. 

From Framingham' Reservoir No, 1 through Sudbury Aqueduct to Chestnut Hill Reservoir, 

December 3 and December 4. 
Total quantity, 3^00,000 gallons. 

From Framingham Reservoir No. 3 through Sudbury Aqueduct to Chestnut HUl Reservoir, 

7 : 00 A M. Jan. 1 to 11 : 00 p.m. Nov. 16. 
4 : 30 P.M. Nov. 20 " 9 : 00 p.m. Nov. 30. 
3 : 00 P.M. Dec. 4 " 7 : 00 am. Jan. 1, 1909. 
Total quantity, 34,497,700,000 gallons. 

From Lake CochUuate through CochUuate Aquedv/A to Chestnut HiU Reservoir, 

7 : 00 A.M. Jan. 7 to 7 : 00 a.m. Jan. 15. 
12 : 00 M. Feb. 1 " 7 : 00 a.m. Feb. 23. 
11 : 00 a.m. Feb. 24 " 11 : 00 a.m. Feb. 26. 

7 : 00 A.M. Mar. 2 " 5 : 00 p.m. Mar. 2. 

7 : 00 A.M. Mar. 4 " 7 : 00 a.m. Mar. 5. 

1 : 00 P.M. June 12 ** 11 : 00 a.m. July 10. 
12 : 00 M. July 10 " 11 : 00 A.M. July 20. 
10 : 30 A.M. July 22 " 11 : 00 a.m. July 25. 
11 : 00 A.M. July 28 « 11 : 00 am. July 30. 

7 : 00 A.M. Aug. 4 " 4 : 00 P.M. Aug. 5. 

7 : 00 A.M. Aug. 14 " 4 : 00 P M. Aug. 15. 

1 : 45 P.M. Sept. 25 " 4 : 00 p.m. Sept. 27. 
11 : 00 A.M. Nov. 13 " 4 : 00 P.M. Nov. 25. 
11 : 00 A.M. Nov. 27 " 10 : 30 a.m. Nov. 28. 

7:00 A.M. Nov 30 *' 7:00am. Dec. 5. 
Total quantity, 1,473,900,000 gallons. 

From Framingham Reservoir No. 3 through Sudbury Aqueduct to Lake CochUuate, 

2 : 05 A.M. Nov. 17 to 3 : 30 a.m. Nov. 17. 
Total quantity, 400,000 gallons. 
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Tabub No. 14. — Average Daily Qvantity of Water flowing through Aqueducts in 

1908 by Months.^ 



1 
MOHTH. 


Waohuaett 
Aqueduct 
iato Sudbury 
Reaerroir 
(QaUoiu). 


Weston 
Aqueduct 
into Metro- 
politan District 
(Gftllonii). 


Sudbury 

Aqueduct mto 

Chestnut Hill 

Beserroir 

(QaUona). 


Cochituate 

Aqueduct into 

Chestnut HUI 

Beserroir 

(Qallons). 


January, 
February, 
March, . 
April, . 
May, . 
June, . 
July, . 
August, 
September, 
October, 
Noyember, 
December, . 








48,489,000 

99,184,000 

101,426,000 

120,797,000 

109,726,000 

124,440,000 

184,510,000 

121,487,000 

186,240,000 

89,261,000 

84,017,000 

176,618,000 


80,882,000 
29,734,000 
29,746,000 
29,917,000 
80,110,000 
80,068,000 
29,706,000 
29,668,000 
29,930,000 
29,706,000 
80,800,000 
80,474,000 


92,687,000 
101,634,000 
94,071,000 
96,670,000 
98,677,000 
99,128,000 
98,346,000 
96,087,000 
97,147,000 
91,110,000 
77,247,000 
90,794,000 


4,028,000 

12,469,000 

706,000 

7,680,000 

11,129,000 

1,089,000 

707,000 

8,847,000 
2,887,000 


Average, 




107,602,000 


29,965,000 94,266,000 


4,027,000 



1 Not Including quantities wasted while cleaning and repairing aqueducts. 
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Table No. 20. — [Meter Basis.) Average Daily Consvnvplion oj Water during 
the Year 1908, in the Cities and Towns supplied by the Metropolitan Water 
Works, including Boston, SotnenyiUe, Chelsea, Maiden, Everett, Quincy, 
Medford, Melroae, Revere, Watertovm, Arlington, Lexington, MiUon, Stone- 
ham, Winthrop, Swampscott, Belmont, Nahant and a SmaU Portion oj Sav- 
gua. (For Consumption of Water in Whoh Metropolitan Water District, see 
TMe No. £4.) 






HOKTH. 


Dally 


EatlmaCed 


tnliibitut 


J 


-7 807100 


9«.»10 
»37,68u 

94^330 

mbImo 

»4S,.'iS0 

iis 












!iV,8(«.ll» 
133,433 ,K0 
31,7SB,S00 
!3,fllt,9«) 










i« 


















13;j66,700 


110 








ForthByciir. 


12B,«1,0M 


a4fi,3«o 
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Table No. 21. — (Meter Basis.) Average Daily Consumptio 
Gallons, from the Low-service System in 1908. 





i.'i'ss;.:.. 


J-:'i^i,. 




MOHTH. 


eicliidUig 
Chirlestown. 


Portions rf CterlB^ 

But Borton und 
Arlinglon. 


Total 


Jflnimry 

Febmaiy 


M,01B,7nO 


!9,»ei,.^(10 
34,762.000 

a8,4W,6oo 

2B,4fifl,«XI 

as, 318,000 

iii 

ailiBiilooo 

1!6,81B,300 
24.686,000 
M.1M.4O0 


w;»i4;w)o 




JOloflSl.iDO 
7«.5fl4,100 


Mny 


6i,a.M,i("ii 


jR; '■ \ \ \ \ \ ': \ 


61.a4*,8O0 
4B,2Wi,700 


81,470,000 
T7KI3600 
76,443,000 






£s:E :;:::;: 


4fl.aw,soo 


7O,BW,300 








Forthe;ear, 


Bi.si.i.ew 


M,S74.700 


7B,SS8,SO0 
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Table No. 22. — (Meter Basis.) Average Daily Consumption of Water, in 
Gallons, from the High-service and Extra High-service Systems in 1908. 











southsrn 

High 
Sbsvics. 


SourmiRH 

Extra High 

Sbrvicb. 


northsrn 
High Sbsticr. 


northsbn 

Extra High 

Sbrvicb. 


MOHTH. 


Quincy, Water- 
town, Belmont, 
and Portions 
of Boston and 
Milton. 


Portions of 

Boston 
and MUton. 


Revere, Winthrop, 
Swampscott, Nahuit, 

and Portions of 

Boston, Chelsea, 

Everett, Maiden, 

Medford, Somerville, 

and a Small Put of 

Saugus. 


Lexington 

and 

Portion 

of Arlington. 


January, 








34.483,500 


488,100 


8,063,900 


570,400 


February, 








36,152,300 


630,900 


8,915,900 


633,300 


March, . 








33,822,700 


524,900 


7,775,200 


617,300 


April, . 








34,267,600 


567.100 


7,906,200 


654,400 


May, 








36,341,200 


643,500 


8,451,400 


781,900 


June, 








39,269,600 


849,600 


10,335,300 


1,019,900 


July, 








37,951,800 


903,200 


10,393,900 


1,007,600 


AUgUBt, . 








34,962,000 


694,900 

> 


8,831,500 


822,600 


September, 








36,036,000 


748,200 


8,834,400 


905,700 


October, 








36,098,400 


698,000 


7,396,500 


766,400 


November, 








34,393,200 


529,700 


6,688,600 


685,900 


December, 








35,880,600 


500,000 


6,605,400 


674,500 


For the ye 


ar. 


35,804,100 


639,600 


8,347,400 ! 


761,600 
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Table No. 24. — (Pump Basis,) Consumption of Water in the Metropolitan 
WcUer Districtf as constituted in the Year 1908, the Town of Swampscott and 
a SmxjR Section of the Tovm of Sau^us, from 1893 to 1908, 

[Gallons per day.] 



MOHTU. 


1898. 


1894. 


1899. 


1896. 


1897. 


1898. 


1899. 


190O. 


January, . 


75,209,000 


67,506,000 


68,925,000 


82,946,000 


85,366,000, 83.880,000 


96,442,000 


ioo,a'»,ooo 


February, 


71,900,000 


68,944,000 


80,375,000 


87,021,000 


83,967,000 


•87,475,000 


103,454,000 


98,945,000 


March, 


67,638,000 


62,710,000 


69,543,000 


86,111,000 


82,761,000 


85,468,000 


90,200,000 


97.753,000 


April, 


62,309,000 


57,715,000 


62,909,000 


77,529,000 


79,914,000 


76,574,000 


86,491,000 


89,497,000 


May, . 


61,026,(100 


60,676,000 


65,194,000 


73,402,000 


76,772,000 


76,677,000 


89,448,000 


87,780,000 


June, . 


63,374,000 


68,329,000 


69,905.000 


77,639,000 


77,952,000 


83,463,000 


97,691,000 


98.581,000 


July, . 


69,343,000 


73,642,000 


69,667,000 


80,000,000> 85,525,000 


88,228,000 


96,821,000 


107,786,000 


August, . 


66,983,000 


67,995,000 


72,233,000 


78,537,000 


84,103,000 


87,558,000 


92,072,000 


102,717,000 


September, 


64,654.000 


67,137,000 


73,724,000 


74,160.000 


84,296,000 


88,296,000 


91,478,000 


103,612,000 


October, . 


63,770,000 


62,735,000 


67,028,000 


71.762,000 79,561,000 


81,770,000 


89,580,000 


98,358,000 


November, 


61,204,000 


62,231,000 


64,881,000 


71.933,000 72,762,000 


78,177,000 


86,719,000 


93,648,000 


December, 


66,700,000 


65,108,000 


70,443,000 


79,449,000| 76.694,000 


86,355,000 


85,840,000 


97,844,000 


Average, . 


66,ia5,000 


65,382,000 


69,499,000 


78,360,000 


80,793,000 


83,651.000 


92,111,000 


98,059,000 


Population, 


723.153 


743,354 


763,657 


786,385 


809,213 


832,042 


854,870 


877,698 


Per capita, 


91.5 


88.0 


91.0 


99.7 


99.8 


100.5 


107.8 


111.7 



Month. 


1901. 


1998. 


1903. 


1904. 


1909. 


1906. 


1907. 


1908. 


January, . 
February, . 
March, 
April, . 
May, . 
June, . 
July, . 
August, 
September, . 
October. 
November, . 
December, . 


111,275.000 
117,497,000 
105,509,000 
93,317,000 
95,567,000 
103,420,000 
106,905,000 
102,815.000 
102,103,000 
103,389,000 
101,324,000 
113.268,000 


118,435,000 
117,268,000 
108,461,000 
103,153,000 
106,692,000 
110,002,000 
108,340.000 
107,045,000 
107,752,000 
106,560,000 
105,176,000 
125,434,000 


125,176,000 
122,728.000 
111,977,000 
107,179,000 
111,589,000 
105,590,000 
107,562,000 
103,570.000 
106,772,000 
103,602,000 
103,477,000 
1 14,721,000 


137,771,000 
143,222,000 
123,334,000 
108,688,000 
111,715,000 
111,209,000 
113,584,000 
112,836,000 
114,188,000 
108,290,000 
108,054,000 
125,119.000 


130,878,000 
140,595,000 
120,879,000 
111,898,000 
115,804,000 
117,441,000 
124,769,000 
121.158.000 
120,103,000 
118,301,000 
116.693.000 
122,696,000 


126,093,000 
130,766,000 
123,570,000 
118,428.000 
122,404,000 
121,882,000 
118,726,000 
120,591,000 
121,685,000 
116,561,000 
113,746,000 
130,995,000 


137,730,000 
150,822,000 
134,202,000 
121,656,000 
123,602,000 
125,623,000 
128,779,000 
131,098,000 
124,751,000 
124,051,000 
119,627,000 
122,407,000 


132,376,000 
146,199,000 
128,884,000 
128,926,000 
131,040,000 
139,843,000 
138,232,000 
128,073,000 
129,972,000 
124,189,000 
117,119,000 
124,468,000 


Average, 
Population, 
Per capita, . 


104,645,000 
892,740 
117.2 


110,345,000 
907,780 
121.6 


110,277,000 
922,820 
119.5 


118,114,000 
937,860 
125.9 


121,671,000 
953,566 
127.6 


122,085,000 
965,990 
126.4 


128,561,000 
986,680 
130.3 


130,712,000 
995,010 
131.4 



This table includes the water consumed in the cities and towns enumerated in Table No. 20, 
together with the water consumed in Newton and Hyde Park, which are included in the Metro- 
politan Water District, but have not been supplied from the Metropolitan Works. The populations 
for the years 1901 to 1904 were revised after the census of 1905 became available, and consequently 
the figures in the reports after 1904 differ from those published in a corresponding table in the 
preceding annual reports. 
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Tasia No. 31.^Choi*niI Examinaliimf o} Water from a Fovat i 
}Tom 189* to 1908. 
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^oie relating io Chemical Examinations of Water, Tables Xas, ^5-^1. 
The chemical esaminations contained in the tables were made by tho 
State Board of Health. Previous to the year 1904 colors were deter- 
mined by the N'essler standard, but the corresponding values by the 
platinum standard are also given, for the purpose of comparison witli 
colors determined in the laboratory of the Metropolitan Wat^-r and 
Sewerage Board, as given in subsequent tables. The odor recorded is 
taken in such a way that it is a much stronger odor than would be 
noticed in samples drawn directly from a tap or collected directly from 
a reservoir. The important samples are collected and exaiuinwl seiui- 
monthly or monthly. 
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Tabu: No. 32. — Colors of Water from Various Parts of the Metropolitan Water 

Works in, 1908. {.\feans of Weekly Delerminatians.) 

[Flatlnnm Standard.] 
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Table No. 32— C(wwJi«ferf. 

[Plalini 
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Tablk No. 33. — Temperatures of Water jrom. Varioui Parts of the Metropolitan 
Water Works in 1908. (Means of Weekly Determinations. ) 
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Table No. Z3— Concluded. 

[Degrees Fahrenhalt.] 
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Table No. 34. — Temperatures of the Air at Three Stations on the Metropolitan 

Water Works in 1908. 

[Degrees Fahrenheit.] 
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FRAMnrGHAM. 
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CLIBTOir. 
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Table No. 38. — Number of Service Pipes, Meters and Fire Hydrants in the 
Several Cities and Towns supplied by the Metropolitan Water Works, Dec, 
Sly 1908 y and the Number of Services and Meters installed during the Year 
1908, 
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Meters 
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1,919 


1,919 


335 


83 


33 


Arlington, 






1 < 




1,979 


992 


380 


65 


157 


Milton, . 






1 




1,339 


1,339 


830 


54 


54 


Wlnthrop, 






> a 




2,167 


387 


157 


104 


317 


Stoneham, 










1,359 


174 


115 


28 


144 


Belmont, 






1 




835 


835 


168 


57 


57 


Lexington, 






» 1 




741 


245 


115 


89 


149 


Nahant, . 






» t 




420 


180 


75 


10 


40 


Swampscott, . 






1 1 

• 




1,355 


1,209 


133 


53 


317 


Total, 


152,734 


32,846 


14,079 


2,781 


7,084 



1 Includes small portion of Sangns. 
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Appendix No, 3. 



Water Wokks Statistics for the Year 1908. 

The Metropolitaii Water Works supply the Metropolitan Water Dis- 
trict, which indndes the following cities and towns : — 



CxTT OB Toim. 



Popalatkm, 
Cenflus of 1905. 



Estimated 

Population 

July 1, 190S. 



Boston, 

SomenriUe, 

Maiden, 

Chelsea, 

Newton,! 

Everett, 

Qnincy 

Medford 

HydePark.i 

Melrose, 

Severe 

Watertown 

Arlington 

Milton 

Winthrop 

Stoneham, 

Lexington, 

Belmont, 

Nahant, 

Total population of Metropolitan Water District, 

Swampscott,s 

Sangus,' 



205,S80 

69,273 

SS,0S7 

S7,389 

36,827 

29,111 

28,076 

19,686 

14,610 

14,295 

12,6A9 

11,268 

9,668 

7,064 

7,034 

6,332 

4,680 

4,800 

922 




622,760 

74,000 

40,660 

28,600 

39,000 

32,320 

30,430 

21,290 

1^^00 

16,110 

14.300 

12,270 

10,460 

7.660 

7,840 

6,680 

6,130 

4,690 

940 



9{<9,0IK) 

6,640 

980 



1 No water supplied to these places during the year from 

2 Not in the Metropolitan Water District, but has been 
politan Water Works. 

8 Only a small portion of Saugns is supplied with water. 



Metropolitan Water Works, 
supplied with water from the Metro • 
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Mode of Supply. 

24 per cent, by gravity. 
76 per cent, by pumping. 

Pumping, 
Chestnut HUl High-service Station: — 

Builders of pumping machinery, Holly Manufacturing Company, Quintard 
Iron Works and E. P. Allis Company. 

Description of coal used : — Bituminous : New River, Peerless, Bamet, Vul- 
can and Juniata. Anthracite: buckwheat. Price per gross ton in bins: 
bituminous $3.93 to $4.18, buckwheat $2.80 to $2.90. Average price 
per gross ton $3.76. Per cent, ashes, 13.3. 

Chestnut HUl Low-service Station: — 

Builders of pumping machinery. Holly Manufacturing Company. 

Description of coal used: — Bituminous: Barnet and Vulcan. Anthracite: 
buckwheat. Price per gross ton in bins: bituminous $4.03 to $4.34, buck- 
wheat $2.70. Average price per gross ton $3.70. Per cent, ashes, 12.2. 

Spot Pond Station : — 

Builders of pumping machinery, Geo. F. Blake Manufacturing Company 
and Holly Manufacturing Company. 

Description of coal used : — Bituminous : Davis and Georges Creek Cumber- 
land. Anthracite: screenings. Price per gross ton in bins: bituminous 
$4.14 and $5, screenings $2.24. Average price per gross ton $3.59. Per 
cent, ashes, 13.9. 



CHBSTinTT Hill High-bbbvics 
Station. 



Engine 
No. 4. 




Daily pumping capacity (gallonB), 

Coal consumed for year (pounds), 

Cost of pumping, figured on pumping station expenses, . 
Total pumpage for year, corrected for slip (million gallons), . 

Average dynamic head (feet), 

Gallons pumped per pound of coal 

Duty on basis of plunger displacement 

Cost per million gallons raised to reservoir, .... 
Cost per million gallons raised one foot 



16,000,000 


20,000,000 


4,935,229 


409,193 


$18,898.24 


$1,286.58 


2,814.61 


881.93 


121.62 


132.94 


670.31 


933.37 


69,580,000 


111,680,000 


$6.n4 


$3,369 


0.065 


0.025 



30,000,000 

8,895,838 

$33,272.92 

10,560.93 

131.09 

1,187.18 

183,680,000 

$3,161 

0.024 
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ASD tiEWKHA(W. BOAED. 



OWBTAUT BtliL 
ftPATIOR. 



P«Dy puinjttng oKprnidttv (gaUinw), 

Ctf>l cwHiHincfl lor year (pwimlfl), ...... 

Ccwt; of piiimilu g, figured an pumirtng mutton expeEDses, . 
Total pmnpage for yeBr, oomcted tor slip (milliiBi galUnw), . 

ATerage djuBmichead C^eet), 

GaDo&fi pnnqieil per pomid of coal, 

l>aty OP TmnJB of phingwr d^laoement, 

Coat per nrinkm gaTlniMB raiaed to Tcaervotar^ . . . . 
Coat per millioii gaUons xalaed one f oot» 



7. 



lffsOflO,(IOO 
112,080,000 

la.fiso 

0.0^ 






anal). 
^0,000,000 

s,o«A;rft 






Estiinated total population of the nineteen cities and toTms 

sappEed idiolly or partiallj during the year 1905^ , « liM^K^M 

Total eonsnniption (gallons), pump basis, . , « « id,5d^I7^<MM 
ATerage daily consumption (gallans), pirmp basas, , « 1^7>S0Ih<^ 
Gallons per day to each inhabitant, pnmp basis, 



L^JkT 



Distributioiu 



Kinds of pipe used, 

Sizes, 

Extensions, less length abandoned (miles). 

Length in nse (miles), 

Stop gates added, 

Stop gates now in use 

Service pipes added 

Seryice pipes now in use 

Meters added, . . . . ' . 

Meters now in nse, 

Fire hydrants added, 

Fire hydrants now In nse, . . . . 






-1 



W h> 4 imM^. 



«,711 
Ift3»7ft4 « 

7»(W4 
n«,P4n "^ 

14,n7tt 



I Cast-iron and oement-linod wrought Iron. 

* Cast-iron, cement-lined wrought Iron and kalamine. 

> 2,709 services and 720 meters destroyed by fire In Chelsea, Aptll lit. 
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Appendix jS^o. 4. 



Contracts made and pendinq DXTSiNa 

Contracts relating to the 





1. 

Num- 
ber 
of Con- 
tract. 


WORK. 


3. 

Num- 
ber of 
Bids. 


Amount of Bm. 


6. 




4. 

Next to Low- 
est. 


5. 

Lowest. 


Contractor. 


1 

2 
3 


68 

69 
70 


Additions to the pumping 
plant at Deer Island, 
Boston Harbor. 

450 tons, Georges Creek 
Cumberland Coal for 
Alewife Brook pump- 
ing station. 

6,150 tons of coal : — 
2,250 tons for Deer Island 

pumping station. 
3,000 tons for East Bos- 
ton pumping station. 
900 tons for Charlesto wn 
pumping station. 


4 
5 

10 


$69,230 001 

$4.60 per 
ton. 

$4.15 per 

ton.i 
$4.22 per 

ton. 
$4.00 per 

ton. 


$51,990 00 

$4.60 per 
ton.i 

$3.75 per 

ton. 
$3.69 per 

ton.i 
$3.95 per 

ton.i 


Allis-Chalmers Co., 
Milwaukee, Wis. 

Locke Coal Co., Mai- 
den. 

Davis Coal & Coke 
Co., Boston. 



Contracts relating to the 



5 



6 



57 « 



608 



61 



62« 



Part of Section 82, Exten. 
sion of the High-level 
Sewer, Brookllne, 78- 
inch by 84-inch concrete 
sewer in trench. 

Part of Section 81, Exten- 
sion of the High-level 
Sewer, Brookllne, 78- 
inch by 84-inch concrete 
sewer in trench. 

Part of Section 81, Exten- 
sion of the High-level 
Sewer, Brookllne, 78- 
inch by 84-inch concrete 
sewer In trench and tun- 
nel. 

Part of Section 83, Exten- 
sion of the High-level 
Sewer, Brookllne, 69- 
Inch by 72-inch concrete 
sewer in tunnel. 



9 



9 



5 



6 



$30,415 00 



57,450 00 



66,690 00 



59,980 00 



$30,412 50 1 



56,980 001 



53,100 001 



54,672 00 1 



T. J. O'Connell, Bos- 
ton. 



Bruno & Petitti, Bos- 
ton. 



Hugh Nawn Contract- 
ing Co., Boston. 



T. J. O'Connell, Bos- 
ton. 



1 Contract based on this bid. 



s Contract completed. 
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THE Yeab 1908 — Sewerage Works. 
North Metropolitan System. 



7. 

Date 
of Ckmtrmct. 



8. 

Dmteof 

C<nnp>eti(m of 

Work. 



Prices of Principal Items of 
Contracts made in l\fOS. 



1«. 

Yalne of Work 
done Decem- 
ber 31, 1908. 



Nov. 2, 1908, 



July 8, 1908, 



July 13, 1906, 



June 1, 1909, 



June 1, 1909, 



For famiBhing and setting up, complete and ready 
to operate, one pumping engine, actuating ver. 
tical shaft and centrintgal pnmp, with four 
boilers, pipe connections, economizer and all 
necessary fittings, the sum of $69,230. 

$4.50 per ton of 2,240 lbs., delivered in bins. 



$4.15 per ton of 2,240 lbs. delivered in bins at Deer 
Island pumping station; $3.69 per ton of 2,240 
lbs. delivered in bins at East Boston pumping 
station; $3.95 per ton of 2,24u lbs. delivered in 
bins at Charlestown pumping station. 



$757 82 « 



9,382 651 



South Metropolitan System. 



July 9,1907, 



Nov. 23, 1907, 



Nov. 25, 1907, 



Nov. 26, 1907, 



Jan. 22, 1908, 



Dec. 14, 1908, 



Aug. 23, 1908, 



June 8, 1908, 



$33,127 64 



63,891 52 



62,702 83 



6 



55,940 19 



3 Total amount of bills approved by Chief Engineer to Dec. 31, 1908. 
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Contracts made and pending during the 

Contracts relating to the So^uUi 



ber 
o<Coii- 



5 



6 



WORK. 



a. 

Nnin- 

ber of 

Bids. 



(81 



64 



6S> 



67 



71 



Part of Section 85, Exten- 
ftion of the High-level 
Sewer, Brighton, 60- 
inch by 72-lncD concrete 
sewer in tunnel. 

Part of Section 85, Exten- 
sion of the High-level 
Sewer, Brighton, 6&- 
inch by 72-inch concrete 
sewer in tonnel. 

Part of Section 86, Exten- 
sion of the High-level I 
Sewer, Brighton, 60-1 
inch bv 72-incn concrete i 
sewer In tonnel. i 

42-inch concrete sewer and i 
i2-inch pipe sewers,! 
along the line of Section 
86, Extension of the i 
High level Sewer,: 
Brighton. 



Section 86, Extension of { 
the High-level Sewer, | 
Brighton, 6».inch by 72- 
inch and 72 inch by 48- 
inch concrete sewers, in 
trench. 



3,400 tons of coal : — 
2,400 tons for Ward Street 

pumping station. 
600 tons for Qaincy 

pamping station. 
600 tons for Nut island > 

screen bouse. 



13 



14 






Amovbt or Bid. 



4. 

VexttoLow- 



». 



Contractor. 



$51,056 00 



94,150 00 



ri,400 00 



9.766 50 



38,716 00 



$4.56 per 

ton. 
$4.96 per 

ton. 
$4.20 per 

ton.2 



$50,866 001 



92,400 00 2 



67,450 00 s 



8,913 60 8 



38,054 501 



$4.41 per 

ton .2 
$4.46 per 

ton.2 
$4. 15 per 

ton. 



Geo. M. Bryne Com- 
pany, Boston. 



D. F. O'Connell Co., 
Boston. 



Hugh Nawn Contract- 
ing Co., Boston. 



Glenn A Broderick, 
Boston. 



Charles J. Jacobs Co., 
Boston. 



Davis Coal & Coke 
Co., Boston. 



1 Contract completed. 



2 Contract based on this bid. 



■""T 



Vk 



\VL 
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Ybar 1908 — Sewerage Works — Continued, 
Metropolitan System — Concluded. 



7. 






9. 



of Prineqwl Iteou of 
111906. 



1«. 

Yahie of Work 
done Decem- 
ber 31, 1908. 



Nov. 27, 1907. Aug. 30, 1906, 



Nov. 25. 1907, 



Nov. 25, 1907, 



Jane 24, 1906, 



Aug. 4, 1906, 



July 13, 1906, 



Dec. 9, 1906, 



Dec. 96, 1906, 



June 1, 1909, 



For earth excavation and refilling in trench for 
42-inch concrete sewer, $4.25 per lin. ft.; for 
Portland cement brick masonry in manhole 
$14 per en. yd.; for Portland cement concrete 
maaonry, in trench, $4.75 per en. vd. ; for earth 
excavation and refilling, in trencn, for 12-inch 
vitrified pipe sewer. $ll49 per lin. ft.; for rock 
excavation, as f oono, $4 per en. yd. 

For earth excavation and refilling, in trench, for 
6B-inch by 72-indi concrete sewer, $5.75 per lin. 
ft. ; for earth excavation and refilling, in trench, 
for 72-inch by 48-inch sewer, $4.45 per lin. ft.; 
for Portland cement brick masonry, in tren^ 
$14 per CO. yd.; for Portland cement concrete 
masonry, in troich, $6.70 per en. yd.; for rock 
excavation, $4 per cu. yd. 



$4.41 per ton of 2,240 lbs. delivered in bins at Ward 

Street pnmping station. 
$4.45 per ton ol!^ 2,240 lbs. delivered in bins at 

Qnincy pnmping station. 
$4.15 per ton of 2^40 lbs. delivered in bins at Nut 

Island screen honse. 



$50,170 14 



89,990 00 



2 



68,932 00 



8,911 S9 



34,874 76 



5,247 S3 s 



6 



s Total amount of bills approved by Chief Engineer to Dec 31, 1908. 
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Contracts made and pending during the Year 1908 — Sewerage Works 

— Concluded, 

Summary of Contracts.* 



Value of Work 

done December 

31, 1908. 



North Metropolitan System, 1 contract, 
South Metropolitan System, 9 contracts, 



Total of 10 contracts made and pending during the year 1908, . 



$458,480 46 



$458,480 46 



1 In this summary the cost of day work and contracts charged to maintenance are excluded. 
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Financial Statement pkesented to the General Court on Janu- 
ary 18, 1909. 

The Metropolitan Water and Sewerage Board respectfully presents 
the following abstract of the account of its doings, receipts, expendi- 
tures, disbursements, assets and liabilities for the year ending Nov. 30, 
1908, in accordance with the provisions of chapter 235 of the Acts of 
the year 1906. 

Metropolitan Water Works. 

The loans authorized for expenditures under the Metropolitan Water 
acts, the receipts which are added to the loan fund, the expenditures for 
the construction and acquisition of works, and the balance available on 
December 1, 1908, have been as follows: — 

Loans authorized under Metropolitan Water acts, .... $40,898,000 00 

Receipts from the sales of real estate, and from labor, tools and supplies, 

which are placed to the credit of the Metropolitan Water Loan Fund: — 

For the year ending November 30, 1908, . . $7,654 63 

For the period prior to December 1, 1907, . . • 153,682 00 



161,336 53 



$41,059,336 53 
Amount approved for payment by the Board, out of the Metropolitan 

Water Loan Fund: — 

For the year ending November 30, 1908, . . $206,417 33 

For the period prior to December 1, 1907, . . 40,459,778 07 

40,666,195 40 



Balance December 1, 1908, $393,141 13 

The amount approved by the board for maintenance and operation 
of the Metropolitan Water Works during the year ending Nov. 30, 1908, 
was $417,493.84. 

Sums received from sales of water to municipalities not belonging to 
the District and to water companies, and from municipalities for admis- 
sion to the District, have been applied as follows : — 
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For the period prior to December 1, 1906, distributed to the cities and 
towns of the District, as provided by section 3 of the Metropolitan 
Water Act, $219,865 65 

For the period beginning December 1, 1906, and prior to December 1, 1907, 
applied to the Metropolitan Water Loan Sinking Fund, as provided by 
chapter 238 of the Acts of 1907, 7,156 43 

For the year beginning December 1, 1907, and ending November 30, 1908, 
applied to the Metropolitan Water Loan Sinking Fund, as provided by 
said last-named act, 6,919 61 

$233,941 69 

The Board has also received the following sums from rentals, land 
products and other sources, which, according to section 18 of the Met- 
ropolitan Water Act, are applied by the Treasurer of the Commonwealth 
to the payment of interest on the Metropolitan Water Loan, to sinking 
fund requirements, and expenses of maintenance and operation of 
works : — 

For the year ending November 30, 1908, $5,838 78 

For the period prior to December 1, 1907, 138,818 19 

$144,656 97 

Metropolitan Sewerage Works. 

The loans authorized under the various acts of the Legislature for 
the construction of the Metropolitan Sewerage Works, the receipts which 
are added to the proceeds of the loans, and the expenditures for con- 
struction, are given below, as follows : — 

North Metropolitan System. 
Loans authorized imder the various acts, mcluding those 
for the Revere, Behnont, Maiden extensions and North 
System enlargement, ...... $6,573,869 76 

Receipts from sales of real estate and from miscellaneous 
sources, which are placed to the credit of the North 
Metropolitan System: — 

For the year ending November 30, 1908, . . 18,577 77 

For the period prior to December 1, 1907, . . 17,153 40 

Amount approved for payment by the Board * out of the 
Metropolitan Sewerage Loan Fund, North System: — 

For the year ending November 30, 1908, . . - $19,392 51 

For the period prior to December 1, 1907, . - 6,146,023 16 

$6,609,600 93 $6,165,415 67 
Balance, North Metropolitan System, December 1, 1908, . . $444,185 26 

-' The word "Board " refers to the Metropolitan Seweiase C^oraxmssvoTi mi^ VSv^ K^tropolitan 
Water and Sewerage Board, 
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South Metropolitan System. 

Chcaiea River Valley Sewer. 

Ix>ans authorized under the various acts, . . $800,046 27 

Amount approved by the Metropolitan Sewerage Com- 
mission for payment on account of the Charles River 
valley sewer, - 1800,046 27 

Neponset Valley Sewer. 

Loans authorized under the various acts, . . . $904,000 00 

Receipts from piunping, which are placed to the credit of 

the South Metropolitan System, .... 109 50 

Amount approved by the Board for payment on account 
of the Neponset valley sewer: — 

For the year ending November 30, 1908, . . - - 

For the period prior to December 1, 1907, . . - 91 1^531 40 

High-levd Sewer and Extension. 

Loans authorized under the various acts, . . . 7,163,000 00 

Receipts from sales of real estate and from miscellaneous 
sources, which are placed to the credit of the South 
Metropolitan System: — 

For the year ending November 30, 1908, . . 3,728 97 

For the period prior to December 1, 1907, . . 7,243 25 

Amount approved by the Board for payments on account 
of the High-level Sewer and Extension: — 

For the year ending November 30, 1908, . . - 568,012 00 

For the period prior to December 1, 1907, . - 6,439,578 02 

$8,878,127 99 $8,719,167 76 
Balance, South Metropolitan System, December 1, 1908, . . $158,960 24 

For the maintenance and operation of Sewerage Works annual appro- 
priations are made. The balances, appropriations and expenditures for 
the year ending November 30, 1908, are as follows : — 

Maintenance op North Metropolitan System. 

Appropriated for the year ending November 30, 1908, .... $186,000 00 
Receipts from piunping and from other sources, which are returned to the 
appropriation: — 

For the year ending November 30, 1908, ...... 567 02 

$186,567 02 
Amount approved for payment by the Board : — 

For the year ending November 30, 1908, 166,009 10 

Balance December 1, 1908, ^SIJ^^^ <^*1. 



230 METROPOLITAN WATER [Pub. Doe. 



Maintenance op South BiETROPOLiTAN -System. 

Appropriated for the year ending November 30, 1908, .... $105,000 00 
Receipts from sales of property and for pimiping, which are returned to the 
appropriation: — 

For the year ending November 30, 1908, ...... 129 93 

$105,129 93 
Aznomit approved for pa3rment by the Board: — 

For the year ending November 30, 1908, 98,588 80 

Balance December 1, 1908, $6,541 13 
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Legislation of the Year 1908 affecting the Metro- 
politan Water and Sewerage Board. 



ACTS OF 1908. 

[Ghaptbb 23.] 

An Act making an appropriation for the compensation 
OF certain veterans retired from the service of the 

COMMONWEALTH. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding twenly thousand dollars Appropriation 
is hereby appropriated, to be paid out of the treasury of the retired 
commonwealth from the ordinary revenue, to provide for the 
compensation of certain veterans formeriy in the service of 
the commonwealth and now retired from that service under 
authority of chapter four hundred and fifty-eight of the acts 
of the year nineteen hundred and seven. 

Section 2. This act shall take effect upon its passage. 

Approved January 27, 1908, 



[Chaptbb 198.] 

An Act making an appropriation for the maintenance 
of the metropolitan water system. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding four hundred and thirty- ApproMiation 
three thousand dollars is hereby appropriated, to be paid out nance of 
of the Metropolitan Water Maintenance Fund, for the mainte- water system, 
nance and operation of the metropolitan water system for the 
cities and towns in what is known as the metropolitan water 
district, during the fiscal year ending on the thirtieth day of 
November, nineteen hundred and eight. 

Section 2. This act shall take effect upon its passage. 

Approved March 10, 1908, 
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[Ghaptbb 211.] 

An Act making an appropriation foe operating the 
north metropolitan system of sewage disposal. 

Be it enacted, etc, as follows: 
^o?CFnr'° Section 1. A sum not exceeding one hundred and f oriy- 
nfe°ropoiuan^ ^^^ thousand doUars is hereby appropriated, to be paid out of 
systemf^ the North Metropolitan System Maintenance Fund, for the 
maintenance and operation of the system of sewage disposal 
for the cities included in what is known as the north metro- 
politan system, during the fiscal year ending on the thirtieth 
day of November, nineteen hundred and eight. 

Section 2. This act shall take effect .upon its passage. 

Approved March H, 1908. 



system. 



[Ghapteb 213.] 

An Act making an appropriation for operating the 
south metropolitan system of sewage disposal. 

Be it enacted, etc, as follows: 
Appropriation SECTION 1. A sum not exceeding one hundred and five 

for mamte- ° 

mS^ ** utan^*^ thousand dollars is hereby appropriated, to be paid out of the 
J|^^»e South Metropolitan System Maintenance Fund, for the cost 
of maintenance and operation of the south metropolitan sys- 
tem of sewage disposal, comprising a part of Boston, the cities 
of Newton and Waltham, and the towns of Brookline, Water- 
town, Dedham, Hyde Park and Milton, during the fiscal year 
ending on the thirtieth day of November, nineteen hundred 
and eight. 

Section 2. This act shall take effect upon its passage. 

Approved March H, 1908, 



[Ghaptbb 456.] 

An Act to authorize the town of ashland to supply 
itself and its inhabitants with water. 

Be it enacted, etc, as follows: 

The town of SECTION 1. The town of Ashland may supply itself and its 

Ashland may •' ^^ *' 

vrttff^^ater iiihabitants with water for the extinguishment of fires and 

«te. ' for domestic, manufacturing and other purposes; may estab- 

lisb fountains and hydrants and xeVocat^ ot di^oTLtmue the 
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same; and may regulate the use of such water and fix and 
collect rates to be paid therefor. 

Section 2. Said town, for the purposes aforesaid, may Town may 
take, or acquire by purchase or otherwise, and hold the waters water from 

• -,. i. n i?ii- metropolitan 

of any pond or stream or of any ground sources of supply, by water system, 
means of driven, artesian or other wells within the limits of 
the town, and the water rights connected with any such water 
sources, or may purchase water from any individual or cor- 
poration ; and may avail itself of its existing rights and privi- 
leges reserved to it by the provisions of chapter one hundred 
and seventy-seven of the acts of the year eighteen hundred and 
seventy-two : provided, however, that nothing in this act shall 
be construed as increasing such rights and privileges, or may 
make arrangements for obtaining water from the metropoli- 
tan water system which shall be satisfactory to the town and 
to the metropolitan water and sewerage board, and may also 
take, or acquire by purchase or otherwise, and hold all lands, 
rights of way and easements necessary for collecting, storing, 
holding, purifying and preserving the purity of the water and 
for conveying the same to any part of said town: provided, 
that there is no infringement upon the existing rights and 
privileges of the metropolitan water system excepting as 
allowed for above, and provided, that no source of water sup- 
ply and no lands necessary for preserving the quality of such 
water, shall be taken or used without first obtaining the advice 
and approval of the state board of health, . . . 

Section 10. This act shall take effect upon its acceptance Act shall take 
by a majority vote of the legal voters of the town of Ashland accepten^. 
present and voting thereon at a legal meeting called for the 
purpose within three years after its passage ; but the number 
of meetings so called in any one year shall not exceed three; 
and for the purpose of being submitted to the voters as afore- 
said this act shall take effect upon its passage. 

Approved April 28, 1908. 



[Chapter 639.] 

An Act to peovide for the better protection of the 
domestic water supplies of the commonwealth. 

Be it enacted, etc., as follows: 

Section 1. Any police officer or constable of a city or town Police officer 

r . r T , . 1 fi n or con Stable or 

m which any pond, stream or TeseivoiT 'os^a lot \\\'fe ^^ir^^'?i& ^«srrx^\ 
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board, etc., if 
dnlv author- 
ized, may 
arrest for 
bathing. 



of domestic water supply is wholly or partly situated, acting 
within the limits of his city or town, and any executive oflBcer 
of a water board, board of water commissioners, public insti- 
tution or water company, furnishing water for domestic pur-» 
poses, or agent of such water board, board of water commis-- 
sioners, public institution or water company, duly authorized 
in writing therefor by such boards, institution or company,, 
acting upon the premises of such board, institution or com- 
pany and not more than five rods from the water, for such 
supply may, without a warrant, arrest any person found in the 
act of bathing in a pond, stream or reservoir, the water of 
which is used for the purpose aforesaid, and detain him in 
some convenient place until a complaint can be made against 
him therefor. 

Section 2. This act shall take effect upon its passage.. 

Approved May 26, 1908. 



Appropria. 
tions for 
extension of 
East Boston 
and Deer 
Island pump- 
ing stations. 



Issue of bonds 
authorized. 



[Chapter 556.] 

An Act to authorize the metropolitan water and sew- 
erage BOARD TO construct EXTENSIONS AND ADDITIONS AT" 
THE EAST BOSTON AND DEER ISLAND PUMPING STATIONS. 

Be it enacted, etc., as follows: 

Section 1. The sums hereinafter mentioned are appro- 
priated, to be paid out of the treasury of the commonwealth 
from the Metropolitan Sewerage Loan Fund, North System, 
for the f ollovsdng purposes : — For the East Boston pumping 
station, to be expended in the years nineteen hundred and 
eight, nineteen hundred and nine and nineteen hundred and 
ten, an amount not exceeding two hundred and fifty thousand 
dollars; for the Deer Island pumping station, to be expended 
in the years nineteen hundred and eight, nineteen hundred 
and nine and nineteen hundred and ten, a sum not exceeding 
one hundred and ninety-five thousand dollars.' 

Section 2. For the above purposes the said board may 
expend any sum heretofore appropriated for the construction 
of the north metropolitan sewerage system, and to meet the- 
expenses incurred under the provisions of this act and not so 
provided for the treasurer and receiver general shall, with the 
approval of the governor and council, issue from time to time, 
bonds in the name and behalf of the commonwealth and under- 
its seal, to an amount not exceeding lova TaxmAxed and thirteen^. 
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thousand dollars, in addition to the amount of such bonds, 
heretofore authorized by law. The provisions of chapter four 
hundred and thirty-nine of the acts of the year eighteen hun- 
dred and eighty-nine and of chapter four hundred and 
twenty-four of the acts of the year eighteen hundred and 
ninety-eight, and of all acts in amendment thereof and in 
addition thereto, shall, so far as they may be applicable, apply 
to the indebtedness authorized by this act. Any premium 
realized from the sale of said bonds shall be paid into the 
Metropolitan Sewerage Loans Sinking Fimd and placed to 
the credit of the north metropolitan sewerage system. 

Section 3. This act shall take effect upon its passage. 

Approved May 20, 1908. 



[Ghaptbb 558.] 

An Act to authorize the metropolitan water and sew- 
erage BOARD TO MAKE CERTAIN IMPROVEMENTS IN THE 
METROPOLITAN WATER WORKS AND TO PROVIDE FOR THE 
PAYMENT OF CLAIMS. 

Be it enacted, etc., as follows: 

Section 1. The sums hereinafter mentioned are appro- Appropru- 
priated, to be paid out of the treasury of the commonwealth construction 

•■•■'■'■ •' fQY certain 

from the Metropolitan Water Loan Fund, for the followinff pnrpoeesin 

_ , - __ metropolitan 

purposes : — For a power plant at the Wachusett dam, a sum water district 

1TT1/.- and for settle- 

not exceedmg one hundred and fifteen thousand dollars; for mentofciaims^ 

concrete walls and tile floor at the gate and power house at 
the Wachusett dam, a sum not exceeding seven thousand 
dollars; for a new forty-eight inch main from Chestnut Hill 
reservoir to the Boston ciiy line, a sum not exceeding one hun- 
dred and ninety thousand dollars; for the completion of the 
Arlington pumping station and its equipment, a sum not 
exceeding fourteen thousand five hundred dollars; for the 
construction of sewers, cesspools and other improvements 
necessary on the watershed of the Wachusett reservoir, a sum 
not exceeding five thousand dollars; for settlement of suits 
now pending in the courts, and for claims and reserves pay- 
able upon completed contracts, a sum not exceeding two hun- 
dred and sixty thousand dollars. 

Section 2. For the above purposes the said board may issue of bondi 
expend any sum heretofore appropriated for the construction *"*^o^*«d- 
of metropolitan water works, and to meet the expense?, m- 
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curred under the provisions of this act and not so provided 
for the treasurer and receiver general shall, from time to time, 
issue upon the request of said board, bonds in the name and 
behalf of the commonwealth and under its seal, designated on 
the face thereof. Metropolitan Water Loan, to an amount not 
exceeding three hundred and ninety-eight thousand dollars in 
addition to the sum of forty million five hundred thousand 
dollars authorized to be issued under the provisions of chapter 
four hundred and eighty-eight of the acts of the year eighteen 
hundred and ninety-five, chapter four hundred and fifiy- 
three of the acts of the year nineteen hundred and one and 
chapter three hundred and sixty-seven of the acts of the year 
nineteen hundred and six, and the provisions of said chapter 
four hundred and eighty-eight of the acts of the year eighteen 
hundred and ninety-five, and of acts in amendment thereof 
and in addition thereto, shall apply to this additional loan to 
the same extent as if the amount authorized by said act had 
been forty million eight hundred and nineiy-eight thousand 
dollars instead of tweniy-seven million dollars. 

Section 3. This act shall take effect upon its passage. 

Approved May 29, 1908. 



Town of 
Swampocott 
may be 
incladed in 
metropolitan 
water district. 



[Ghaptbb 560.] 

An Act to authorize the admission of the town of 
swampscott to the metropolitan water district. 

Be it enacted, etc, as follows: 

Section 1. The metropolitan water and sewerage board 
may, on application, include the town of Swampscott in the 
metropolitan water district, and may furnish water to the 
town on the terms prescribed by chapter four hundred and 
eighty-eight of the acts of the year eighteen hundred and 
ninety-five, and by acts in amendment thereof and in addi- 
tion thereto for the cities and towns included in said district, 
and on payment of such sum of money as said board may fix. 

Section 2. This act shall take effect upon its passage. 

Approved May 29, 1908, 
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[Chaptsk 582. J 

Ak Act to authoeize the metkopolitax wateb axd sew- 
erage BOARD TO RESTORE THE EAST BOSTON SEWERAGE 
PUMPIXG STATION AXD TO ERECT OTHER BUILDINGS. 

Be it enacted, etc., as follows: 

Section 1. The sum of forty thousand dollars is hereby ApproprutJon 

for restoring 

appropriated, to be paid out of the treasury of tlie common- Rart Boston 
wealth from the Metropolitan Sewerage Maintenance Fund, pumping 

^ station. 

North System, for the restoration of the East Boston sewerage 
pumping station and its equipment, recently damaged by fire. 

Section 2. The metropolitan water and sewerage board is Authority to 
hereby authorized to use any money received from the sale of received tnm 

sale of land. 

land in East Boston to The Standard Oil Company of New 
York, for the purchase of land and the erection of stable and 
locker buildings thereon. 

Section 3. This act shall take eflEect upon its passage. 

Approved June 4, 1908. 



[Chapter 660.] 

An Act relative to the weekly payment of wages to 

PUBLIC employees. 

Be it enacted, etc., as follows: 

Section 1. Section sixiy-two of chapter one hundred and ^eWy'^ay**^ 
six of the Eevised Laws, as amended by chapter four hundred tS^pybUo^**^' 
and twenty-seven of the acts of the year nineteen hundred and eSSmf^" 
six, and by chapter one hundred and ninety-three of the acts 
of the year nineteen hundred and seven, is hereby further 
amended by inserting after the word " them *^, in the seven- 
teenth line, the words : — and every person employed by it or 
them in any penal or charitable institution, — so as to read 
as follows : — Section 62. Every manufacturing, mining, or 
quarrying, mercantile, railroad, street railway, telegraph 
or telephone corporation, every incorporated express company 
or water company, and every contractor, person or partnership 
engaged in any manufacturing business, in any of the build- 
ing trades, in quarries or mines, upon public works or in the 
construction or repair of railroads, street railways, roads, 
bridges or sewers, or of gas, water or electric light works, 
pipes or lines, shall pay weekly each employee eiv?;a%<i<l m Vi^ 
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or its business the wages earned by him to within six days of 
the date of said payment, but any employee leaving his or 
her employment, or being discharged from such employment, 
shall be paid in full on the following regular pay day; and the 
commonwealth, its officers, boards and commissions shall so 
pay every mechanic, workman and laborer who is employed 
by it or them, and every person employed by it or them in any 
penal or charitable institution, and every county and city shall 
so pay every employee who is engaged in its business the wages 
or salary earned by him, unless such mechanic, workman, 
laborer or employee requests in writing to be paid in a differ- 
ent manner ; and every town shall so pay each employee in its 
business if so required by him ; but an employee who is absent 
from his regular place of labor at a time fixed for pajrment 
shall be paid thereafter on demand. The provisions of this 
section shall not apply to an employee of a co-operative cor- 
poration or association if he is a stockholder therein unless 
he requests such corporation to pay him weekly. The board of 
railroad commissioners, after a hearing, may exempt any rail- 
road corporation from paying weekly any of its employees if 
it appears to the board that such employees prefer less fre- 
quent pajrments, and that their interests and the interests of 
the public will not suffer thereby. No corporation, con- 
tractor, person or partnership shall by a special contract with 
an employee or by any other means exempt himself or itself 
from the provisions of this and the following section. Who- 
ever violates the provisions of this section shall be punished 
by a fine of not less than ten nor more than fifty dollars. 
Section 2. This act shall take effect upon its passage. 

Approved June IS, 1908, 
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